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In Monument Valley, Utah, U.S.A., stand these fantastic examples of natural architecture Great blocks of brick-red sandstone, more 
than 1,000 feet high, they have been eroded through the centuries by wind-blown sand. Some have been formed into shapes like castles 
and fortresses (top), others into huge monoliths like the 14 Wingless Victory ” (bottom left) and the “ Slim Rock ” (right). The upper 
part of each " monument ” is all of one stratum, resting on a base of thinner strata less resistant to weather 
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HMWdnders of Animal *Plant Life 


HOW WE ARE ABLE TO TASTE THINGS 

If we were unable to taste things we should not cnjov our food as wc do, and it would probably not do us 
so much good Yet there are 1 rally only four distinct kinds of taste, all othtrs being combinations of these It 
is interesting to know that smell 1$ a great assistance to taste, and if we have a cold so that we cannot smell, 
we are unable to taste our food as well as usual Here w< read many striking facts about the sense of tiste 


J i si «is wc see with our eyes md 
luai with our t us wc t iste by 
in< .ins of oui tongues md t lie 
bilk pirt oi our palates T hi u rl 
otgin ot taste is a mucous mtmhrmt 
01 w< t lining which covers the tongue 
«ind lund p irt of the pdite md is 
1 in (l up on the tongue into little 
lumps know u is p ipill u 

All tlus< projections .in not alike 
Ihc Ingest ire it the buk ot tlu 
tomuu when e.u h his tound it i kind 
of tliix ll Indeed seen m Section a 
p ipill i is like ic ist k with a mo it louud 
At the bottom of the tieneh then ire 
gl mds ot duets tlnough which flows 
the s ili\ i th it nnv s w it h out tooel and 
helps it to digest md m the sides ot 
the trench are buned little cumins 
< die d t isle hud 
These t iste bud u< 
als ) tounel m < the i 
puts ot the h ligue 
the ugh the U the \ ire 
lc ss mime ions 

The Secret oi Tasting 

l he 1 iste buds ire 
111 lele up oi l Se 1 le e>l 
< Hint sh I pi (1 e ells 
some tiling like the e H 
me nt of m u im t met 
the \ ue so lit luge (l is 
to le t \ < it t he sui 1 i< t 
wht u the \ dl me e t i 
little opening fiom 
wlm li i mimbe i oi tinv 
ll ill like plop t turns 
jut out into the tie uch 
] lie food wc e it is 
bitten and divided up 
t>> the tee th and is it 
passes to tlu back of 
the mouth some of it 
tails into the tieneh where it is pirtly 
dissolve d 1 he little* h ur like prop e 
tions of tilt taste buds coming in 
contact with tlu solution convey the 
impression ol taste along the tiste 
nerve to our brain 

There ait really only foui kinds of 
taste — sweet sour salt and bitte i 
though a few scientists add two othe rs 
namely, alkaline and metallic Those 
however, we need not consult r as the v 
are only combinations of the others 
Well known examples of t he lour simple 
flavours aie sugar vinegar common 
salt and quinine All flavours however 
complicated, are made up of blends of 
the tour simple tastes and it is the 
woik of the cook to mix the flavours 
so as to stimulate all our tastes 


1 oi e simple me it hi*, i bitte t 
sweet t iste md this is gte itl> tin 
pmvtd by the uldition of sill Some 
people tmd it still molt mijov ible when 
the sourness of vine i ir is uleleel is 
when mint since i used with limb, 
thus bit mli ng ill four pnnutiM ll ivours 

Salt Heightens Sweetness 

Then i r un sweet utules ot food 
like cindus mel e ike lie tilt unless 
they eont un i little silt lint i why 
the coeik iddt i pine li ot silt when 
Hilling these it tie Us Vlso i tom h ot 
bitte mi s elite ii impi >\es the ll t\ hit 
oi sweel is m the e ist of t hoe >1 itc 
It is b} means o! conbnunts s dt 
must u cl vine git md sei on tliit we 
lelju t mel unpins t our fool Hivouis 


\1 my drinks sue has teM eolfee and 
coeoi depend to i Urge eltgiee on the 
bitte i ingu clients they contain such as 
the e iffein m coffee Wc know how 
sweet and bitte i ire combined in 
marmal ult anil swe e t md soui m 
lemonade 

Our habits largely ittect our powers 
of t iste Smoke is for e xample as a 
clas*. ire less lesponsivc to sourness 
than non smokers but then is no doubt 
tbit people an bom with natural 
ditte tenets in rcgird to taste as in 
regnel to other sense's Children have 
a keener taste sense tl an grownup 
people probably because thru taste 
org ms havt not ben n spoilt d by the 
too const.mt use of highly spiced and 
flavoured foods and sauces 


It is mte n stin » to note th it in t isle 
we gel lies sue li fusing to/ethei ol 
sms it ions i eve d ) m s e m K If the 
re t in i of tin e\c isstmmlited by twe 
eeimple nu ntuy e ol mi this m fused 
topioelme tlu one msitiui >t white 
li dit but tlu diffe re nt kinds ol imple 

II ivours e in dwiysb ele tc te 1 ml lie 
ne ver (use 1 int l un > is to 1 then 
se p irate hill tei s When we e it 

III irm dull fell (Simple We g t the 
m n it ion ol sweetness ml d o the 
se ns it ion ol bitte i ne ss w li n we think 
le 1 lion lele wl leeeive til si ns it ton el 
swe e tin *»s mel d > tint 1 sonnies 
inel this i tme ol dl to >els iml dunks 

1 lie tonkin i ne»t eepidlv sensitive 
at dl it*, j uts t ) ill tom t istes 1 he 
biek of the I mg lie is moil sensitive t«> 
lutte i 11 iv our w hilc the 
tip k sponds mnii 
ll leillv to l swe e t t isle 
mel the side s to m le lei 
e t ■> mi t i te Tlu 1 iTge 
p l| i 11 u it the b ec k it 
the tem K ue lie not ill 
ecpnllv dike m pin 
due m s(iisitiems lot 
e \ imple li i imxtuie 
ot epunme mel ui ll 1 e 
di link, e ne p ipill i w ill 
^ivi us e Int flv i bitte i 
lisle md mot he i e lose' 
Ivy i *wi e t t iste. 

Smell Helps Taste 

To oil t istlllg 

sti oitily ll iv out tel sub- 
stuue e oTltlllUOUslv to 
senile extent dt ide ns 
the tiste oi gills l hit 
is why ptofcssiou il ten 
taste is ut un m their 
mouths the infusion of 
tei tlu \ in t istmg e inly for i moment 
ind the ii spit it eiut lhc\ do not 
keep it m then mouths long enough to 
daimgi their taste orguis 

The sense of taste is greatly helped 
by tht sense of smell and indeed the 
one is often confused with the eilhci 
W r e frequently fancy we taste' a sul>- 
st me e sue h is musk when it is only the 
org m of sine U that 13 stimulate d and 
not the organ of taste .it all Even tht 
eye assists the sense of taste, and when 
reel and white wines are taken into the 
mouth iltematcly with Ihc eyes ban- 
daged the taster soon becomes un- 
certain as to which he is dunking 

Extremes of heat and cold abolish 
the sense of taste for the tunc being 
and the best tesults of taste arc 



There are only four kinds of taste as shown here and all the different flavours 
which we know and enjoy are made up of combinations of these Typical 
examples of the four tastes are sugar, vinegar, .»alt and quinine 
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WHAT HAPPENS WHEN WE TASTE THINGS 



The sense of taste is both useful and pleasant In this picture we see what happens when we taste things. It » by : means of the 
wet membrane or lining of our tongue and the back part of the palate, or roof of the mouth, that we get the **n*ation 
this is earned by nerves to the taste centre of the brain It is the back part of the tongue especially which is used in tasting. The 
tongue is covered with little projections called papillae, and at the back of the tongue some of 

by a groove or trench. In these trenches and at the sides of smaller papillae there are what are known i as taste {****» ***** 
of a duster of cells. The cells in the centre of the bud have tiny hair-like projections, and when we take anything ‘nto our mouth 
these hair-Uke projections are stimulated, and send their message through the nerve tothe brain. The ends of the taste nerves are us 
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WONDERS OF ANIMAL AND PLANT LIFE 


obtained between 50 degrees Fah and 
05 degrees Fah We know that when 
we put something very hot into our 
mouths by mistake we lose all sense of 
tabte. and when we put a pieu of u e on 
our tongue we are unable to taste any- 
thing till the tongue gets warm again 

We are quite unable to detect 
flavours if our tongue ife dry anil the 
reason is that to stimulate the taste 
organs a substance must be in the form 
of a solution If our tongue is fanly 
dry and we put a ponder upon it, we 
shall not taste this till sonu ot the 
grams have become dissolved W* can 
test thi** for ourselves Let us wash 
out our mouth with water, allow it to 
dry by drawing in air, and then pi ice 
a few grains of c astor sugar on the tip of 
the tongue At fust there is no sensa- 
tion of swe etness -this only • omes when 
some ot th< sug ir is dissolved by saliva 

When We Taste Bitter and Sweet 

Tht tip of the tongue is more 
sensitive to sweet than the hack, and 
here again we can perform a little 
expinment to prove the fact If we 
dip a clean punt brush into a solution 


of sugar and paint first the back and 
then the tip of the tongue we sh ill 
f aste the sweetness at the tip t>cto e 
we do it the bat k On the otlu r li uid 
if wt punt the tip of the tongue with 
something bitter like quinine sad then 
the back wc sliaH tiste the bitHnuss 
at the back be 'ore we do a* the tip 
h veil a gas has to be dissolved by the 
saliva btfoic it (.m tx t isted 

An Apple and an Onion 

The sens< ot tistt is very delicate 
We can easily detect the switlness of 
a solution in which one part of sic 
charm is dissolved in 200000 puts of 
water and we can detect bitterness 
when one part of strychnine is dissol vi d 
in 2 000 000 paits of water 

We have alieady mentioned that 
sum 11 is often confused with tiste and 
if the sense of smell lx interfered with 
as when the nose is tightly pmc lied to- 
gether, it is difficult to distinguish the 
tastes of different objects 

Let us mike an «*xp n ument for our 
selves We should close our eyes and 
nip our nose While wc can neither st e 
nor smell let us bite altt rnatelv an apple 


and an onion ptesented by a friend 
without knowing in wlm li ord< 1 these 
ire being put into otir mniths It will 
bt veiv difli ult to tell whether we ir< 
hi tmg the onion or the ippl< 1 his is 
why when t isting nist\ mulinm it is 
alw iys a good ulo 1 to pint h the 11 >se 

When p oplc snitf a gl is-> of wim to 
appiei ute whit tht v ill its tiste 
they are re illy using tluir sons< of 
smell the tiny puti 1 s lion th* wine 
entering their nos uul stun ditmg the 
nerves ot sm U 

The Effects of a Cold 

A pi 1 son who happens to be suffering 
from a heavy (old m the no> is quite 
umblo to enjoy the flivour ot win' or 
tob v co, thus showing tint smell is 
combined with tiste to coivey 1 1 our 
senses the flavours of tho^j substances 

In some 1 ises not only the organs of 
taste and s nell but those of tom h also 
come into pi iy If we p it a pepp rmmt 
lozenge into our mouth we t iste it, 
we sm 11 it and the orguis of tout h 
givt us the sensation of < old so that 
all thre e unite to give 11s the p ppermmt 
fl ivour wlm h is so characteristic 


A SNAKE TAKES OFF ITS COAT AND HANGS IT UP 



All snakes change their skins several times during the year, and here we see a green boa-constrictor which has just crawled out of its 
old skin and left it hanging on a tree branch When a snake is going to shed its skin it does so by rubbing itself against the twigs 
or trunk of a tree or against stones. The skm splits at the mouth, and the snake then glides out, turning the old skin inside out in 
the process. In other words, it takes its skm off very much as a boy peels off his vest. The snake has no movable eyelids, but there 
is a convex transparent disc across each eye, covering it as a watch-glass covers the face of a watch When the snake changes its 
skin the discs over the eyes peel off with the rest and appear as lenses in the cast skm. There is a difference between the casting 
of its skin by a snake and the moulting of its feathers by a bird. In the bird’s case the whole feather is cast at the time of a moult, 
but m the case of the snake it is really the thm outer covering of the scales that is shed and not the whole of the scales. Some scientists 
think that the feathers of birds were evolved from the scales of reptiles for reptiles existed on the Earth before ever birds appeared 
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A GIANT CRAB THAT CLIMBS A TALL TREE 


W i generally associate crabs with 
th< si ashore One of the 
mtt rests of a seaside holiday is 
t<> look out for cribs under stones and 
KK k-> at low tide and to study their 
queer habit of walking sideways 

In mother part of this book we read 
lbout our common British ciabs and 
how the v an constantly changing the lr 
clothes hut all crabs do not live m 
the sea 1 hue aie 1 md ciabs which 
though they return to the sea when 
thc> wuit to hatch e>ut their \oun, 
spe nel most of then 
live s f n from Ihe se a 
The me>st interesting 
of these is known i 
the rohbe r u ib a name 
given to it because of 
it re m likable h ibit of 
stealing c oconuts 
Pel haps we should 
h i r d 1 v use the word 
steal r foi though the 
< oconuts m ly have* 
hecn pi luted by min 
loi Ins own use , the 
robin i crib does not 
know thit he is doing 
anything wrong when 
lie su/e stills property 
anel use s it himse If 
Tin i c markable erab 
lives in the islands 
when the lneli m and 
Pacifie Oee ms join It 
is a 1 ugt e u ituie , and 
tnough it h is no hell its 
abelome n is irmemred 
It ii ic illy a re 1 itive of 
the he unit er ibs of our 
own w \ 1 e i s but the 
lohhei enb s tail is not 
soft md eloes not netd 
prote e tie in 

Nevei the less it ha 
the instinct of the oidi 
a u\ hermit crab, and 
likes to tuck its tail in 
side the empty shell of 
a eoeonut or evtn m 
ui old bulb licet tm 
It is i rcmirkible cx 
ample of lieiw instincts 
rttnun when the need 
md li ibits have 
c hinged 

Hu robber crab 
which breathe * at mo 
sphenc air like our 
selves, a n el not air 
mixed with water as its 
l datives that dwell in the sea do lives 
uj>on coconut It seize* the nuts that 
liav' fallen from the palm trees and 
with its lu avy c laws makes i hole and 
st oops out the white nut 1 hen when 
it has t nipt ted the shell it makes use of 
l hi*- some tunes as a tail sheath 

But the lobber crab does not merely 
appropriate the nuts that have* fallen 
from the trees , it actually climbs the 
tall palms to pluck the nuts and then 
when these have been dropped to the 
ground it climbs down again and seizes 
its prey 

These crabs are cnormoush strong 


and it is said that they can break a 
man's arm with a nip of their powerful 
ioreelaws as easily as they can crack 
a coconut shell Charles Darwin tells 
us that a specimen which was placid 
in a strong tin box i< tually made holes 
right through the metal and bent this 
down so as to be able to escape 

One of the st cribs which was on show 
at the London /«» used to crack the 
shells ot Brazil nuts That shows us 
how strong the claws must be for it is 
not t is\ for ourselves to break the 


shells of Brazil nuts even with nut- 
crackers 

In getting at the contents of a 
coconut the robber crab first tears 
away the fibre which covers the three 
" eyes ” and then hammers with its 
claws until a hole is made 

It is said that sometimes when it 
has perforated an * eye ” the crab 
grasps the nut firmly m its claws 
and breaks the shtll by smashing 
it on a stone This, however, is not 
ctrtain 

Tlie robber crab lives in deep 
burrows, which it hollows under the 


roots of the trees, and it carpets its 
home with fibre stripped from the 
coconuts 

The change of habit from water to 
land must have taken the crab a very 
long time as this required a change 
in its breathing organs Periodically, 
however the robber crab visits the sea 
and there the female lays her eggs 
When the young are hatched out they 
live for some time on the sea coast, 
spending much of their time in the 
water but as they grow older they 
dove lop into land 
animals 

1 hero are other land 
crabs found in both the 
Eastern and Western 
Hemispheres Certain 
land crabs inhabit the 
West Indies, one kind 
being found in Jamaica 
I hey are generally seen 
at a distance of two or 
three miles from the 
soa, and in the daytime 
i emam under ston s or 
in other sheltered situ 
dtions In the sptmg 
the male and female 
crabs pair and soon 
afterwards they are 
noticed moving towards 
the se i It is there as 
in the c isc of the rob 
her or the coconut ( i ab 
that the female lays 
hei eggs 

Win n the instinct for 
migration seizes these 
kind crabs nothing is 
allowed to hinder the m 
I hey climb o\ er ob 
stacles and continue on 
their course till they 
reach the watei It is 
a stnkmg sight to sie 
the migration of the 
land crabs When the 
time comes they issue 
from the hollow trees 
and the jocky clefts m 
which they have lieen 
living and assemble so 
tapidly that m quite a 
short time a groat host 
has been mustered 
] he procession of 
land crabs to the coast 
has been seen to cover 
an area more than a 
mile long, and 150 feet 
wide The way is led by male crabs 
and the procession goes as far as 
possible m a straight line The crabs 
climb over everything in their path, 
even over hedges, houses, churches, 
hills and cliffs 

When the young hatch out of the 
eggs they are miniature copies of their 
parents As soon as the time comes for 
the crabs to moult their carapaces or 
shells in the late summer, they return 
to their burrows away from the sea, 
and having gone inside close up the 
entrances to keep out enemies There 
they remain till the new shell hardens. 



A robber crab climbing a tree in search of food 
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THE DIFFERENT KINDS OF PLANT ROOTS 



The roots form a very important part of a plant for they pci form two essen k t ’ duties 1 irst of all it is by the roots that the plant 
adjusts itself to the soil and obtains the necessary support to grow m a suitable position and further it is through the roots that the 
plant absoibs water and food solutions for its nourishment Sometimes the roots also act as storehouses of food foi the plant and in that 
case they take on a specially enlarged form which will enable them to hold laige reset ves of food Botanists have divided plant roots 

into classes according to their form and in these pictures we see a typical example of each lorm Napiform means turnip shap'd, 

and turbinate shaped like a top Tuberous means swollen, fibroi means having fibres monilifoim means shaped like a necklace 

and nodulose is knotted Annular is from the Latin woid for a mi*, and an annular root is made up of rings Tuberculai is from the 

Latin word for a little knob Fusiform means spindle shaped Fasciculate is from the Latin woid for a little bundle Placentiform 
means shaped like a cheese-cake palmate is like the palm of one s hand and conical is of course like a cone 



In many plants the stem takes on a curious form which is often suggestive of a root, but is not really a root at all In these pictures 
are shown some of these root-like stems A bulb is really a modified leaf bud with fleshy scales partly or wholly buried in the 
soil Tunicated means covered with a tunic or membrane, and a tunicated bulb is one composed of numerous concentric coats like 
an onion A scaly bulb, of course, consists of a number of scales A corm, which is from the Greek word for a stem, is the swollen 
bulb-like base of a stem Tuber means a swelling, and, of course, our common potatoes are tubers A rhizome, which comes from the 
Greek word for root, is a prostrate or subterranean stem giving out leaves at growing points and rootlets from its own surface A stolon, 
which is from the Latin word for a shoot, is a trailing branch striking into the earth and rooting, a fresh plant growing from each new root 
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GIANTS AND DWARFS AMONG THE TREES 


W E generally think ot a tree as 
something tall and stately, 
something that can he climbed 
and that forms a landmark of the 
countryside In a general way this is 
true; indeed, the biggest living thing 
in the world to-day is a tree, one of the 
giant sequoia trees of California. 

There is a group of 
these known as the 
Mammoth Grove of 
Calaveras, and it con- 
tains over 90 trees, 
ninny of them over 300 
feet high and 70 teet or 
moie in circumference 
round the has- of the 
trunk. One which has 
fallen, and is known as 
the Fat her of the Forest, 
must have been 400 feet 
high when it lived, and 
the trunk is over 100 
feet round the base 
How many of us, if 
we had been asked the 
question, *' What js the 
biggest living thing in 
the world '* " would have 
thought of answering, 

44 A tree " ? We should 
probably have said 
44 A whale " or 44 An 
elephant." 

Hut all trees are not 
giants. Up 111 Greenland 
birch trees are little 
higher than buttercups 
Fu 1 1 - grow 1 1 and per- 
fect ly formed trees can 
be reared in flowerpots, 
so that they look like 
models of trees, rather 
than trees themselves 
The J a p a n e s e are 
past* masters in the art 
of growing these dwarf 
trees, and many people 
think they have some 
great secret which en- 
ables them to produce 
such freaks. Hut there 
is no secret at all All 
that is needed is great 
patience There arc 
shops in London where 
we can buy these dwarf 
trees, often forty or 
fifty years old, but wo 
should have to give 
them great attention 
if we wanted them to 
go on living as perfect 
dwarfs. 

We may ask why 
the growing of such 
trees has become so 
common in Japan 
ITobably the practice 
lias its origin m the 
fact that the Japanese have only tiny 
back-gardens, and they started grow- 
ing small trees to economise space 
Some of these trees, perfect in form 
and shape, and only a foot high, are 
hundreds of years old. 

The method of producing them is as 
follows. The seed is planted in a small 


not, and when it has grown and 
begun to sprout young shoots these 
arc pinched back from April to the 
middle of June, the finger and thumb 
being used for the purpose. This 
prevents the tree from growing in its 
normai way During the summer 
sufficient water is supplied to keep 


the soil in the pot moist, but in winter 
the supply is reduced 

Manure is also supplied twice a 
month, in spring and autumn, but in 
summer the soil is not fed. About 
every third year the tree is re-potted, 
a third of the old soil being worked 
away from the roots carefully by means 


of a sharp- pointed stick. Fresh soil 
is supplied to take its place. The tree, 
however, is not transplanted till a 
larger pot becomes absolutely neces- 
sary. 

These dwarf trees make excellent 
table decorations, and look very well 
on window ledges or tables near 
windows. The Japanese 
have brought their use 
to a fine art, for they 
make up miniature 
gardens containing two 
or three such trees, to- 
gether with little models 
of houses, people, 
bridges, and so on. 

Almost any trees can 
be grown in pots in this 
way. but the sycamore 
seems to succeed most 
surely. The ash and 
lilac are also good trees 
to dwarf in pots. 

The pot for growing 
a miniature tree should 
have a hole at the 
base, and a few stones 
or pieces of broken 
earthenware should be 
placet! at the bottom 
to help drainage. These 
trees may be started 
in ordinary red earthen- 
ware pots, but they 
look their best in the 
Japanese bowls, which 
can be bought quite 
reasonably. 

The miniature trees 
should always be kept 
in shady positions, for 
if they remain in the 
sun for long they are 
liable to wither and 
die. Yet they are not 
delicate in the ordinary 
sense, and the fact that 
many of them have 
lived for thirty, forty, 
fifty or even a hundred 
years is a proof that 
they arc hardy. They 
can be transplanted 
without injury if care 
be taken, and the trans- 
planting does not affect 
their dwarf nature. 

All this, of course, 
requires great patience, 
and this the Japanese 
have in no small 
measure. Hence 
probably their success 
in the growing of dwarf 
trees. Probably, if they 
started with a sequoia 
seed, they could grow 
one of that monster 
species in a pot the size 
of a pudding basin. 

It would certainly be very interesting 
to see a perfectly proportioned giant 
sequoia, only a few inches high, standing 
at the foot of one of the normal goliatlis 
that grow in the Mammoth Grove of 
Calaveras. The two would look like 
Dignity and Impudence- 
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ANIMATED FLOWERS OF THE BRITISH SEAS 



Among the strangest and most beautiful of the creatures living m the ocean are the sea anemones They are ot many colours, and 
are of v&ned forms as can be seen in the pictures on this page, but they all have more or less the resemblance of flowers, and it is for 
that reason tnat they have, from the earliest times, been called “ animal fkn.ers ” They are a lowly type of animal life, and many 
species live in British waters All shown here are found in the rock pools round our coasts where they may be seen by those who search 



Most sea anemones have a more or less cylindrical body, and they fasten themselves to a rock by a sucker device In the centre of the disc 
at the top is the mouth, and this is surrounded by flexible tentacles, which are swung to and fro in search of food With them the anemone 
catches such creatures as small crustaceans like shrimps and crabs, tinj molluscs, and very small fishes Almost every kind of animal 
diet is welcome to the sea anemone, and in a marine aquarium it can be fed on small pieces of meat Anemones produce eggs from which 
young anemones hatch out, but they also increase by a division of the body If an anemone be cut into halves, each half will develop 
into a complete animal An anemone has even swallowed a halfpenny bigger than itself, split in two and grown into two anemones 
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THE STORY OF THE WHEEL FOR TEN THOUSAND YEARS 



These pictures show the development of the wheel. No doubt man first used the round trunk of a tree as a roller for shifting heavy 
objects. Then he would hollow out the middle part of the trunk, and this gave the idea of an axle with wheels at the ends. Probably 
the first wheels were solid, cut out of one piece of wood. One day a broken wheel had to be repaired, and perhaps this gave the idea 
of making up the wheel from several pieces. Then to reduce its weight holes were cut out, suggesting the use of spokes. The Egyptians 
made wheels much like modern carriage wheels. In the 18th century there was much argument as to whether big wagon wheels 
should be conical or cylindrical, and for a time both were used. During the last century the development of the wheel has been rapid 
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WHAT THE WHEEL HAS MEANT TO MAN 

It is a great pity that we do not know the name ol the inventor of the wheel, for if we did we should be able 
to honour him as one of the greatest inventors of all time. Like other very useful things the wheel probably 
did not come into being all at once. It was an evolution or gradual development, as shown on the opposite 
page, but the fact remains that the wheel is one of the most useful devices that man has ever invented, 

and here we read a great deal about it 


I f we were asked to make out a list 
of the greatest inventions we 
should probably write down such 
things as the steam engine, the turbine, 
the pow6r loom, the hydraulic ram, the 
electric motor, and so on. Yet some of 
the very greatest inventions that man 
has ever devised were things far simpler 
than these complicated machines. In 
fact, the marvellous machines that do 
so much of our work to-day and do it so 
rapidly are only a combination of much 
simpler inventions dating back to a 
distant past. Without those simple 
inventions the marvels of to-day would 
Ik? quite impossible. 

We have already seen what a part 
the lever plays in modern life (pages 3 5). 
Another invention which seems very 
simple and yet is of the most stupendous 
character is the wheel. Who first 
thought of a wheel ? It is such an 
obvious idea to-day. Even a child 
making a cart out ot a wooden box 
places it on a pair of wheels. But there 


must have been someone who first 
thought of the idea. We shall never 
know who did so. He lived away back 
in the Stone Age. 

It is quite probable that the inven- 
tion of the wheel did not come all at 
once, and that it was really the result 
of a kind of evolution. The first burden 
bearei was probably a woman, for the 
Stone Age man, like the modern savage 
of Africa, made his womenfolk do most 
of the hard work. She had to carry 
not only her babies, but anything else 
that needed moving. In Africa to-day 
the women carry great bundles on their 
heads, while the man walks along 
leisurely with no other burden than a 
few light spears. 

Later the. sledge was inverted, and 
on this would be piled the household 
goods, the cooking pots, and so on, and 
it would be drawn by thongs er the 
rough ground. In a bumpy place the 
articles on the sledge would be shaken 
off and have to be piled on again, and 


it tin* load was very heav y the mere 
dragging of the sledge across the ground 
would entail a great deal of exertion. 

One day some bright person — we do 
not know whether it was a man or a 
woman -thought ol the idea of rolling 
the sledge on tree trunks Perhaps a 
fallen tree had been seen rolling down 
a hill. In any case, it was a great 
advance and enabled far heavies loads 
to be moved than was possible without 
the rollers. After a time rollers of the 
right length w r ould be cut and used for 
the purpose, theii length more or less 
fitting the widlh of the sledge. 

But solid tree trunks are heavy 
things, and the next step in the 
evolution or invention of the wheel was 
the hollowing out ol the middle part ot 
the roller either by fire or by means of 
a stone adze. This would have three 
advantages. It would make the roller 
much lighter, it would reduce the 
friction between the roller and the 
ground, and it would enable the sledge 



The forerunner of the wheel was the roller, and here we see a striking example of its use from a model in the Children 's Gallery at the 
Science Museum, South Kensington. The picture represents the transport of a giant statue in Ancient Egypt thousands of years ago 
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MARVELS OF MACHINERY 


to be kept more conveniently on the 
rollers between the ends. At last, 
instead ol merely hollowing out the 
middle of the roller, the wood would 
bo cut away leaving only an axle with 
a disc at each end, something like a 
wooden cotton reel. Thus appeared, 
for the first time in the history of the 
world, a pair ot wheels. 

Anothei great step forward was 
taken when each wheel was made 
separately with a hole in its centre 
through which the end of the axle was 


enough. A solid wooden wheel is rather 
heavy, and perhaps the next move was 
to cut two or more large holes each 
side of the hub to relieve the weight 
without materially affecting the 
strength of the wheel. 

And then a further great advance 
was made by the invention of the spoke. 
A prehistoric wheel has been found in 
which the felloes, or nm, with a diameter 
are cut out of one piece. Then four 
other pieces of wood arc placed more 
or less at right angles to the diameter. 


and improved in a flat country like 
Egypt, where there would be full scope 
for its use 

Modern life as we know it would be 
just as impossible without the wheel 
as without the lever, for in the course 
of time wheels came to be used not 
only for transport purposes but for 
other purposes too, and to-day almost 
any machine, such as a printing machine 
or even a watch, is a maze of wheels. 

The improvements of the wheel be- 
tween Am ient Egyptian times and the 



Making the huge wheels of a locomotive m the workshops of the Midland Region of British Railways at Crewe. We are looking down 
on a great lathe turning the steel treads of the wheels, which are four feet three inches in diameter 


passed Hie wheel would turn inde- 
p< ndcntly of the axle, which could 
remain fixed to the sledge 

Of course, all those early wheels were 
solid . the spoke and hub and felloes, 
or rim. had not yet been invented. 
One of these solid wheels may have 
been broken as the lesult of an acci- 
dent, and perhaps that gave the idea 
of building up the wheel out of two or 
three pieces of wood, instead of cutting 
it out of the solid. This would simplify 
matters a good deal, for it is not easy 
to cut a large wheel out of the solid 
even if there is available a tree big 


each forming a kind of brace. They 
arc not spokes in the true sense, but 
they probably show the origin of the 
spoke. Solid wooden wheels are still 
used in some parts of the world, even 
in e i v i 1 i z e d countries like Spain, 
Portugal and Mexico. 

The spoked wheel probably origin- 
ated in Ancient Egypt, and we find on 
the tombs and other monuments of 
that country many pictures of wheels 
that look quite modern. They generally 
have six spokes, although in some cases 
there are only four. It is natural that 
the wheel should have been developed 
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beginning ot the nineteenth century 
were not very great. With the advent 
of the railway, wheels came to be made 
of metal for strength, and in the rail- 
way carriage of to-day there is a return 
to the solid wheel. 

But the greatest improvement in the 
wheel for 5,000 years was the inven- 
tion of the pneumatic tyre This again 
was a case of evolution. The first tyre 
was of iron bound round the rim of a 
wooden wheel, partly to hold the felloes 
together and partly to prevent the 
wheel from wearing out too quickly. 
Then came the modern bicycle wheel 




MARVELS OF MACHINERY 


with its many spokes oi very thin 
wire, and to make travel less bumpy 
the rubber tyro was thought of 

We little realise how jolting a jour- 
ney on the old roads 
must have been, espe- 
cially in the days before 
springs were invented. 

The proprietors of the 
Shrewsbury coach paid 
in the course of a single 
year £600 for goods 
damaged by jolting in 
their vehicle. A writer 
says, “ I recollect when 
lx;fore springs were put 
to stage coaches one 
could not send a trunk 
fifty miles without 
having it knocked to 
pieces " 

But to return to the 
rubber tyre. First of 
all it was made solid : 
then to got a wheel- 
covering that w o u 1 d 
form more of a cushion, 
cavities were made in 
the rubber and the pro- 
duct was known as a 
cushion tyro. But the 
gicatest advance of all 
was the invention of the 
pneumatic t y r e. a n d 
foi this the world has 
to thank the British 

The first patent for a pneumatic tyre 
was taken out in Kngland in 1845 by 
Robert Thompson, and a set of tyres 
was made for a brougham winch 
covered over a thousand miles with their 
aid But the invention was too early. 
Methods of manufacture were not 
siiffu lent ly advanced, and nothing more 
was done with the pneumatic tyre until 
1888 when John Boyd Dunlop of Belfast 
took out a* patent for the form of tyre 


which is now universal. The pneumatic 
tyre is used not only for the ordinary 
pedal bicycles but also tor the heaviest 
motor road vehicles. By abolishing 


vibration, pneumatic tyres add .0 the 
comfort ol passengers and reduce wear 
and tear in the vehicles. A pneumatic 
tyred coach or heavy lorry has better 
road holding pror-rties than a solid 
tyred vehicle am/ its brakes act more 
efficiently. 

But even the most efficient pneumatic 
tyred wheel cannot move easily across 
rough ground, and to get over this 


difficulty the caterpillar track was in- 
vented. A caterpillar- tracked vehicle 
is one on which the wheels carry with 
them their own roadway. 

If two wheels be 
placed in tine some dis- 
tance apart, and a band 
or belt passed round 
them in such a manner 
that when the wheels 
revolve the band will 
travel, then the wheel 
base will bo the whole 
length of the band 
stretched between the 
two wheels. A rigid 
structure is placed be- 
tween the wheels just 
above the portion of 
the track where it rests 
on the ground. This 
keeps the band hori- 
zontal, and under it 
the band rolls as the 
wheels turn. The under- 
side of the track 19 
fitted with shallow pro- 
jections which grip the 
ground. The track 
consists of a number of 
steel or heavy-rubber 
treads articulated to 
form an endless belt. 
Caterpillar tracks 
were invented by an American jiamed 
Holt in 1007, and were employed in 
haulage and agricultural work. They 
were developed for use on military 
tanks in 1915. Six-wheeled vehicles 
are sometimes fitted with removable 
tracks ; on roads they travel on their 
wheels, but on heavy ground caterpillar 
tracks are fitted to the rear pairs of 
wheels. 



A wheelwright at work on a wooden wagon wheel, which is still made much 
as it has been for hundreds of years. A new Dlloe has iust been fitted 


SORTING COAL INTO SIZES AT THE PIT-HEAD 


T iif. picture given here showb- 
ill some detail how the 
coal is sorted into different sizes 
after it has lx*on brought up to 
the pit-head from the bottom oJ 
the shaft. 

The wagons containing the 
coal mixed withacertain amount 
ot shale and other rubbish are 
run into devices known i- tip- 
plers, which take them and then, 
revolving, turn them upside 
down and pitch their contents 
on to a screen or sieve which 
is placed at a slant so that 
the coal can run down it by 
gravitation. 

The larger pieces known as 
cubbies run right down the 
screen and fall into a truck or 
op to an endless band, when, 
after having the rubbish picked 
out, they arc ready for despatch 
and distribution to the coj*1 
merchants. 

The smaller coal and dust, 
however, fall through the meshes 



Screening the coal at the pit-head 


of the first screen as they run 
down, and drop on to another 
finer screen slanting in the 
opposite direction. There the 
nuts pass on and fall into a 
wagon, while the dust falls 
through the fine meshes and is 
caught 111 another wagon. The 
screens art* jerked by rods 
wotked to and fro by eccentrics. 

As rubbish could not be 
picked out of the smaller coal 
by hand except at a great cost, 
it is washed to get it clear of 
shale and other impurities, as 
illustrated in another part of 
this book. But often it f^oes 
through four or five screenings 
before passing to the washing 
apparatus, and it is generally 
sorted up by this screening into 
three sizes known as nuts, 
beans and peas The names 
were given long ago because of a 
fancied resemblance to the sizes 
of the objects referred to and 
are still used by habit 
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HOW THE DYNAMO PRODUCES ELECTRICITY 
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For generating electricity in large quantities lor the lighting ot cities, the working ot machinery, and the driving ot tram-cars and trains, a principle 
known as induction is applied The apparatus that produces the electricity is called a generator, or dynamo At the top of these pages we see the general 
arrangement of an electric generator but the various parts have been pulled out of the casing so that we may see them When a coil or rectangle 
of copper wire is' moved between the poles of a magnet so as to cut across the lines of magnetic force between those poles, an electric current is 
produced m the wire The region between the poles is called the magnetic field and immediately the wire is rotated between the poles it cuts the lines 
of force as shown in the small sketch above and a cut rent is induced or set up in the wire, which flows first in one direction and then in the other 
The amount of current depends upon the speed with which the lines of force are cut, and also upon their number or the strength of the magnetic 
field This principle is utilised in the generator as shown in the bottom pictures on this page An armature of soft copper in the form of a U-shaped 
wire has its ends attached to sections of a commutator, a device for altering the course of an electric current. Each section of the commutator is 
insulated from every other section, the whole being built up to form a circular commutator, as shown in the bottom nght-hand pictures on the next 
page For the sake of clearness m the explanatory pictures on the left, only one coil of the armature winding and two sections of the commutator 
are shown When the armature wire is rotated as shown by arrows, between the north and south poles of an electro-magnet, the armature wire 
cuts the lines of force between the two poles and an electric current is produced m the wire as already explained Part of this current passes 





IN VAST QUANTITIES FOR LIGHT & POWER 



through the windings of the electro-magnets, producing a strong magnetic held, while the rest of the current is collected from the commutator by 
what are known as carbon brushes, and is conducted away for use The wire when rotated cuts the lines of force upwards along i and 2 on the 
sketch, and downward along 3 and 4, producing a positive now of current When the wire complete* a half-turn as on the nght, the lines of force 
are cut downward along x and 2 and upward along 3 and 4, producing a negative current This is called alternating current, because it flows first one 
way and then another When the armature completes the other half of its revolution the direction of the current is again reversed. As a direct 
current is required in this case, the alternating current m the wire of the armature must be converted by means of a commutator The two ends of 
the wire are connected to sections of the commutator which are insulated from one another, and make contact with the negative and positive brushes 
When the wire is in the position shown on the left, the current is flowing in the direction of the arrows i, 2, 3, 4, so that the commutator section on 
the left (marked with a star) is negative, and the nght is positive After half a revolution the current flows in the direction 4, 3, 2, i, as shown on 
the nght, the section of the commutator still being negative and positive, as before, and the flow from the brushes to the external circuit remaining 
the same. The carbon brushes are in contact first with one section of the commutator, then another* connected alternately to the ends of the 
armature wires in which the current was first produced In this way the electric current is kept flowing in the same direction In the nght-hand 
bottom picture we see a generator with four electro-magnets, one being cut away to show the wire windings We see also the armature and commutator 






MIGHTY RIVERS OF SLOWLY FLOWING ICE 



Here we see the end of a great glacier in the Banff National Park of Alberta, Canada. It is what is known as a high latitude glacier, 
and such a glacier contains much more ice than a valley glacier. In the far north the snow gives rise to fields of ice, which often lie on 
plains or plateaux, and when the ice begins to spread it mores in all directions from its centre. Such a glacier may be nearly circular ta 
form, and is often called an ice-cap, or ice-sheet Greenland is covered by a huge glacier of this type 
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RIVERS OF ICE AND THEIR WAYS 

When we speak of a nver we generally thiflk of a stream of flowing water But there are hundreds of rivers 
which do not consist of running water at all. They are found high up in mountains and in the North and 
South Polar regions. There the cold is so great that the rivers of water are frozen into ice, and wc give them 
the name of glacieis The name comes from the French word for “ icc. M Of course, these frozen rivers 
travel much more slowly than rivers of liquid water, but they are nevertheless moving all the time On 
these pages we read many interesting things about the glaciers 


W hat happens to all the snow that 
is constantly falling on tin tops 
of mountains ? Wo know that 
whtn ram falls on the uplands a 
urtain amount of it sinks through the 
soil to lowoi levels, while the lest flows 
down the surface in sti tarns and brooks 
which join till at last they form a 
river, and thus the water eventually 
re at lies the sea As the j>oet Swinburne 
says ‘ I ven the weariest river winds 
soint w ht re safe to sea 

But water ( an easily do this, for it is 
a liquid Sn >w however, is a solid, 
anti it can neither sink through the 
soil nor run awvy quickly like water 
Ye t it obviously 
cannot go on a< i— ■■ — - ■■ ■ 

cumulating m tht { ^ . 

uppir pirts of s V ft , ' 
mountains oi with u a 

frequent e UJW 9 » 

-t >ine th< v would 
yet higher and 
lug Ik i Well this 

is li \ppt n-i 

Ice from Snow Hi. ^ ^ *= -v !*- , 

Wt h l\c ditad\ HilM*. 
st ( n (p ice 295) th 
snow f l ike s Hit \ I* 

1 11st at oi^l k. low 

tht mount 11 u it 

j) 1 1 s s c s 011^ tht * 

transform the \ { Di/ect/Oi 

snow first of all *— — ■«,, *■ ■■ ... 

into a compact This picture shows 
mass known as middle part moves i 
n6v£ or firn and f ow "*oss the glaci 

then, as the air is have mov « d forward 

squeezed out, into hcre Stones that 
clear blue ice 

As the ground m the uplands is more 
or less inclined at an angle, gravitation 
sets the ice moving downward even 
though the slope may be very gentle 
But the movement of a glacier is very 
different from that of a nver It is 
true that one large glacier in North 
Greenland is said to advance at the 
rate of 100 feet a day, but most 
glaciers move at a very much slower 


rate J he spttd of the di G1 ict m 
Swit/erl md has l>ci n ( arefully mi asured 
and it lias bem found to travel at the 
rate of from 20 to 27 inches tverv 24 
hours at the irntie and from 14 to 
19J mi ht s at the sidts 

OI course, the pith of the glatur is 
not .1 straight line It winds about and 
sometimes Ihore die lock/ ledges to 
pass ovei t or responding to those wine h 
cause watcifall-j in rivers How is a 
solil brittle substance like glass en- 
abled to adapt itself to such an it regular 
course > 

Well, men of science used to think 
that the ice of the gH< ur Ixhavcd like 
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This picture shows how men of science know that a glacier is moving, and that the 
middle part moves faster than the sides Stakes are driven into the ice in a straight 
row across the glacier, and after some weeks, or even months, the stakes are found to 
have moved forward, and instead of a straight row they now form a curved line, as seen 
here Stones that are loosened from the mountain sides form lines called moraines 


a plastic or viscous body, such, for 
instance, as dough or thick treacle 
" A glacier," declared Principal Tames 
Forbes, " is a plastic mass impelled bv 


is a plastic mass impelled by 
laving tenacity sufficient to 


gravity, having tenacity sufficient to 
mould itself upon the obstacles which 
it encounters, and to permit one portion 
to slide past another without fracture, 
except when the forces are so violent as 
to produce discontinuity in the form of 


a crivassc, 01 moic generally m the 
bruistd condition of a mass so acted 
upon 

But Proiessor Iyndall at onu 
pointed out that this theory could not 
lx the right oik fni ice even at mcltmg 
point was a rigid crystalline body 
ni< ipibk of btndmg and therefore 
unable to flow and to mould itself to 
its channel Di Tyndall suggested 
another explanation, which is now 
recognised as the right one 

As a glacier flows down its channel 
the ice is broken and cracked in 

cessantly, the crevasses often formin'* 
huge cavities When the sun shines 
upon these ctacks 
— ■■ »” | and c i vi ties the 

ice is bi ought to 
ffilffKaM melting point, so 

jflRy mBKnh that the faces of 

thin film of water 
linn as the gl«i< ier 
^ moves and the 

tmes are pressed 

■ bciomc some more 

l I l I JHjQ j continuous b\ 

ent re gel it ion In this 

I the inipiessiun of 

L l- being plastic. 

Tell-tale Stakes 

moves fasten than 
the sides, for if 1 
- JgBBB i iow of stakes be 
noving, and that the set across the 
the ice in a straight glacier from side 
le stakes are found to to side m a straight 
1 curved line, as seen lmc, m the course 
es called moraines G f time the lme bc . 

comes curved m 
the direction in which the glacier is 
travelling, proving that the centre 
travels faster than the sides The 
centre of a glacier is often a little 
higher than its sides 

The slow rate at which a glacier travels 
from the regions colder than freezing 
pomt to the warmer valleys prevents the 
nver of ice from being turned into a 
river of water, for so little of the ice 






MAMMOTH CRACKS IN A RIVER OF ICE 



When we think of a glacier as a river of ice we generally picture it as having a more or less smooth surface, over which it would he quite 
easy to walk or skate But this is very far from being the case As the glacier travels in its uneven bed it bends from side to side to 
follow the course of the valley The result is that the ice becomes split across its course by rents which are called crevasses 
4 ‘ Crevasse M is the French word for a crevice These crevasses often open and form enormous chasms of great width and depth They 
are not, as many people thmk, httle chinks which can be quite easily stepped or tumped over The real character of crevasses can be 
seen by this remarkable photograph showing such fissures in an Alpine glacier Boulders and stones that fall from the mountain, slip 
through these crevasses and are earned along by the glacier tn its ever-onward course As they rub over the rocky bed they wear it away 
Of course, when the sides of these yawning crevasses are pressed together at another bend or change m the glacier's course, tile sides 
freeze together by regelation, as described on page 295, and the crevasse disappears 
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WONDERS OF LAND AND WATER 


melts day by day where the glacier 
ends that the watei easily runs away 
or evaporates without forming a large 
river 

This, of course, applies to the glaciers 
found in large mountain ranges like the 
Alps, the Himalayas, and so on In 
the Alps alone there are nearly 2 000 
glaciers, and only one is as long as ten 
miles Fewer than forty have a 
length of five miles and the 
great majority are not more 
than one mile long Some are 
only a few hundred feet wide 
but one or two are a mile in 
width At the thickest parts 
these Alpine glaciers are only a 
few hundred feet deep 

Glaciers have different names 
acording to their characters 
Those found in the Alps and 
similar places are known as 
Mpine glaciers, while those of 
the Polar regions, whose bed is 
much steelier, are kuown as 
high iltitudc glaciers Then at 
the bases of mountains when 
several valley glaciers unite at 
their ends, they form what are 
known as Piedmont glauers 
There is a Piedmont glacier in 
the St Elias range of Alaska, 

70 miles long and nearly 25 
miles wide 

Sometimes as in North Green- 
land, a glacier will fall over a 
precipitous cliff 2,000 feet or 
more m height l hen it is called 
a cliff glacier When m high altitudes 
a large field of ice spreads m all direc- 
tions from its centre, forming a kind of 
circular glacier, it is called an ice-cap 
or ice sheet I he most common form of 
glacier huwtvei is the Alpine glacier 

Sometimes when an accident hap 
pens in the Alps and the victims fall 


into a crevasse and are killed, it is 
years before their l>odies are found and 
then at a place far removed fiorn wheie 
the accident oc cuncd for the bodies 
arc* frozen in and carried with the ice 
to the end of the glacier In 1820 on 
the highest pait of a glacier near 
Chamonix an avalanche rained over 
'i precipice and buried the leadets of a 


mountaineering party who were as 
cending Mont Blanc I hey were only 
1 000 feet fiom the summit More 
than forty years litter some guides 
crossing tnc lowei pait of the glacier, 
found the* 1 emam s, with the knapsacks 
of this party This was at a sqx>t 
10,384 feet lower than where the 


accident occurred, so that the journey 
of 4 1 yeais had been at the fate of 
253I tect pci year 

In 184b parts of a knapsack winch 
had been lost ten y^ars lx.* fore in a deep 
cicvassc were found with the contents 
in good condition The discovery was 
made at a spot 4,300 feet lower than 
where the knapsack w is lost 

A few yeais ago some 
scientists threw into 1 crevasse 
on a glacier at Pontiesma a 
strongly made brass box con- 
taining a nuvutx r of doc unit nts 
The lw>x is to In- recovered at 
the* end of the glacier when a 
calc ulat »oti will be made as to 
the speed of the ice It is 
reckoned that the bo\ will not 
Ixi rec overed for a century or a 
century and a half A nc te in- 
side asks the finder to send it 
at once to the authorities oi 
Pontresina The glauer is be- 
lieved to be moving at the rate 
of about two-fifths of an inch 
per hour 

Glaciers do a great deal of 
work in the transporting of 
rocks and othet material but 
of this we read in another part 
of this Ixiok 1 he rocks loosened 
from the mou n t am and fall mg on 
to the sides of the glaciei form 
closcly-packed lines of material 
called moraines, and when 
two glaciei s meet the inside 
moraines ot cu ‘ \ join and form 
what is known a*> a medial moraine 
Those at the sides aie known as lateral 
inorames, and when the matter is all 
dt posited at the end of the glai ler it is 
known as a terminal moraine Moraine 
is a French word dc lived from the 
Italian woid mora, a heap of stones 
We have adopted the blench woid 



A cross section of a glacier, showing the crevasses or cracks, 
the ice tables, the lateral or side moraines,, nd the ground 
moraines caused by stones And rocks that have fallen through 
crevasses Ice tables are large stones on pillars of ice the 
ice all round having melted as the glaci« r travelled 


HOW THE GREASY RING ROUND THE MOON IS CAUSED 


W r often see a kind ot misty light 
round the Mtx>n looking some 
thing like a circular luminous cloud 
The populai name for it is " the 
greasy ring round the Moon/’ and wc 
ma\ perhaps wonder what causes it 
Men of science call this appearance 
a 4 halo,* and, although so far back 
a& the seventeenth century a French 
scientist named Mariotte st cod what 
the true explanation was, bis words were 
long neglected, and other explanations, 
since proved to be wrong, were accepted 
In rtcent times men of science have 
come back to Manotte's explanation, 
which has been proved to lie true by 
careful observations made on mountain 
tops and ui balloons 
When these haloes or greasy rings 
are seen the sky is more or less 
covered with a thin veil of cirro- 
stratus or alto-stratus clouds These 
clouds which are very high up, are 
made up of minute snowflakes and 
small ice crystals, sometimes called 
“ iu nee dies 

As the light from the Moon passes 


through these' cloud wisps it is lefracted 
and reflected by the particles of ice 



What the halo or greasy ring looks like 
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with the lesult that the Moon uppcaib 
to have round it a misty halo 

The greasy ring round the Moon is 
caused 111 somewhat the same way as 
haloes sometimes seen round the Sun 
But while a halo is due to ref 1 ac- 
tion and lcflettion by ice crystals, 
another phenomenon of a similar cliarac- 
ter known as a corona is due to the 
light being seen through drops of water 
all more or less of nearly equal si/e 
T he diameter of the corona depends 
upon the size of these tiny drops of 
water It becomes smaller as they 
increase in size The light passing 
through these* drops of water is 

mcxhfied by what is known as diffrac- 
tion Diffraction means that the light 
when it passes through small apertures 

becomes bent and broken up into 

its various colours We may get a 
diffraction effect by looking « t a 
distant light through a bird s feather, 
holding the feather up before our eye 
Haloes and coronas seen round the 
Sun are usually coloured, but those 
round the Moon are mostly white 

* d 2 



WIND AND WATER AS SCULPTORS IN STONE 

* 



It is astonishing how wind and water can wear away the haidest rock, carving it into all sorts of fantastic shapes Of course, it takes 
thousands of years to do this, but how well the wind and water do their work can be seen from the striking examples of rock sculpture 
on this page On the left we see the Candelabra Rock on the Tonkin Lake, Indo-China, where the water through long ages has worn 
away the ground all lound, leaving the rock standing on a narrow base like a vase or candelabra On the right is a striking case of 
wind erosion in the Death Valley, California, where are found many fantastic examples of natural sculpture of this kind 



It may seem very wonderful that the wind can carve rocks like this and the one shown above. But of course the work is done by the 
constant blowing of sand against the surface, which has the effect of a powerful sand-blast. When some parts of the rock are softer 
than others they are of course worn away more rapidly, and so isolated pillars like this one in Arizona are the result 
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THE FIRST BOOK PRINTED IN ENGLAND 

It was a great day when the first book was printed m England. There had been printing from movable types 
on the Continent for some years past, and William Caxton, who brought the ait to England, had learnt it 
there. Caxton was a man of vision but it is safe to say that when he produced his first printed book in the 
Almonry at Westminster Abbey in 1474, he can have had no idea of the extent to which the art would have 
developed by the twentieth century. Here we read the story of the introduction of printing into England 


I I ma) s<*em a veiy astonishing tact 
that the hist hook over printed m 
1 ngl.md should have been pro 
due ul during the tin moil of the Wais 
if the Hosts Such, however is the 
ta*t foi it was in 1477 while Kdward 
IV was on the thioru and m the pi nod 
between the battle of Tewkesbury, at 
which the c iuse of Maigaret and he 1 
son Ldwuid Prince e>t Wales w is 
lost for eve 1 and the* battle of Bos 
wot th at winch the last of the Yoikist 
kings was defeated and slain that this 
hook c aim into existence. 

I he printei was William Caxton and 
his n mu should be for e vet teinem 
bend with honour as that of the man 
who hi ought the greatest art 
the world has ever known 
to 1 1 inland. 

In tlu old days, before the 
invention of printing books 
could onl> be multiplied by the 
long and laborious process o! 
being e opit d by hand l h 1 s 
method had many disadvan 
tages. A book of any si/e took 
wteks and pc rliaps months to 
cop} and m the copying the 
scribe or cleik might make 
man} slips I hat is why the 
earlv mamiscnpts of the Bible 
var\ .1 good deal in small 
and unim| Mutant details. 


hand, was bought the affair w is re 
gaidcd as of so much impoitamc that 
it was usual to assemble persons of 
consequence and tlnractcr and to 
make a formal recoid that they were 
present on the great occasion, just is 
today we nuke a cciemou\ ol the 
ope mng of a new chine h 01 c olle'ge 
Another guat disadv intagf tint 
resulted hum books having to be 
multiplied by hand was th it the} were 
vciy expensive indeed In indent 
times Plato had to pa} the equivalent 
of about /400 ioi three small books by 
another philosopher and it is said that 
St ]cioiiio nearly ruined himsi It by 
purchasing religious books \ et In- 


Laborious Hand Copying 

It must have tax 11 wearisome 
work copying out books, and 
we can easily iorgive the scribes 
it the} m ide a number ol 
cuors When the} were tired 
they would pc ih ips omit a line 
or thev would mislead another 
senbe s handw 1 it mg 1 In 
marvel i» that the} wtre al lc 
to do then work as well as t 1 v,y 
did. When a book is prmte d, 
wluti'vci is set uj> m typo 1- 
impresses! on the paper, and so 
all the impressions from that 
paiticular set of type must be 
alike. 

Then being so tew books 
scholais and those who wanted 
to read suffered great inconvenience 
Only thirty years before C axton printed 
his hist book we find in the statutes of 
bt Mary s ( ollege, at Oxford, a rule 
that * no scholar shall occupy a book 
in the library above one hour, or two 
houis at most, lest others should be 
hindered from the use of the same." 

When one of these books, written by 



William Caxton s device which was printed as a uade mark 
on his books This photograph is given by courtesy of the 
John Rylands Library, Manchester 


library would be considered vtiv small 
indeed mi these days 

towards the end ot the thirteenth 
ceuitury a Bible in m le volumes # 
wntten by hand, sold Ioi s<> marks, or 
£33 f>s. 8d. The money would be 
worth, of course, very much more to- 
day. At that period a labourer's 
wages were ijd. a day, so that to buy 

387 


a Bible a workman would have had to 
give the whole' ot hi- lubout for nearly 
hfte e n vcais 1 

Now we bu\ ,1 bejok lor a lew shillings 
and think nothing ol it not rc ili-ane 
whit in e normous pnv 1I1 g< is ouis in 
being able* to do what the gi latest 
men ImIoic the middle of the' fifteenth 
1 1 ntur } we ie» unable to do. 

V\ ilium f ixton who bi ought punt 
ing to 1 nglaiid w is born in he nt some' 
wiuie about i>|22 We* do not know 
much about his parents e*\copt that 
thi*v saw to it that he w is educated 1 
wonderful privilege in tliat age of ignoi- 
aneex Caxton himself iciogniscd the 
boon that had l>t*en his for m the pro 
login to one* ot his books he 
says, 1 am bounde n to pray 
ten my father and mother's 
souls that in my youth sent 
me to school, by which, by the 
sufferance of God I get my 
living 1 hope truly.' 

Caxton's Apprenticeship 

At fitti'cn or sixteen he was 
apprenticed to a me re er of 
London one Robert Luge who 
afterwards became Lend Mayor 
and when the appre ntic eslnp 
was fimslie-d (axton betaine a 
tree man ol the Menus (0111 
pmy and a citi/tn of London 
Later on he was m ide a livery- 
man tif the ( onipanv, and had 
in important say in its govern 
men! Mcirt'i ’ was the old 
tdshioncd name for a dealei in 
silks and other fabrics and it 
was eputc a common practice 
lor well to do p uc rits to appi en- 
tice the 11 stms to I ondon me r 
ct is, as it was ic'gardetl as 1 
sure road to wealth a 11 d 
utihiene c 

(axton was evidently in in 
dustnou-. bov and pie tsed his 
masLi ioi when Robert Large 
dud the bov had not finished 
his ippre ntu< ship but Lirgc 
left him a sum ot twenty masks 
so tint he eould luusli his turn. 
Apparently the youth limshiel 
his apple nt lie ship in Bruge*s to wlmh 
place he hael been sent In that city 
the ic lived a body ot Lnghsh me*re.ers, 
and at the close ot the apprenticeship 
young Caxton set up m business foi 
himself at Bruges and altogether he 
remained there tor thirtv Years. 

He must have prospered, for in the 
yeat 1450 we hnd that tie became 
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surety lor another English merchant 
lot a sum of £ioo a considerable 
a mount for those days 

Ik must also have been very highly 
thought oi by his fellow countrymen 
lor when Ldwarcl IV granted the 
Merchant \d venturers as they weic 
called a new charter for the govern 
merit ol English meiehints in the Low 
Countries most ol whom wtrt mercers 
( axton w is appointed to the offie e ol 
Governor It was a responsible oust 
lor the Governor with a small body ol 
fellow merchants to help him settled 
all disputes that arose amongst the 
I nghsh me*rc li mts in the l-ow ( ountru s 
and regulated imports and exports ol 
merchandise 

A Great Lover ot Books 

Ik was aho the spokesman for the 
community to the I nglish Government 
and it was only natural that whc*n a 
commercial treaty between Fngland 
and the low Count nes was about to 
run out, C axton, with one either, was 
commissioned by the 1 * nghsh Govern 
inent to seek a rene wal of the treaty 
I he plan was not sue cessful at the time 
but when two or three yeais later the 
Duke of Burgundy who ruled the I ow 
Count nes dud and another Duke 
Charlts the Bold succeeded him things 
improved for Charles was manied to 
Margaret sister ot Edward IV Caxton 
opened negotiations and was soon able 
to renew the old commercial treaty 
between the two countries 

We may be thankful that Caxton 
ever went to Biuges for it was during 
his stay on the Continent that be 
became interested in the art of printing 
Ol course , sooner or later printing would 
have come to I nglanel but were it not 
lor William Caxton it might* have been 
ver> much lata, to the great loss ol 
1 nghsh liteiature and education 
Caxton was a gnat lover of books 
and reading and tins need not surprise 
us loi tin re have been many 
h nghsh manufacture ts and 
mere bant s who have done 
great things for learning 
Caxton s life wlnlt on the 
(ont inent must have been a 
veiy busy one He had his 
own business to attend to 
and all his public work in 
e onne e tion u ith the Mere hant 
Adunture r s' Association 
Nevcitheless he found tune 
for t ra\ el and for reading 
He had already acquired a 
proficient knowledge of tht 
biene h and Dutch languages 
m l he Ixgan to translate in J he C0 J< 
to I nghsh a French romance “glam 1 

« m the history of Troy II is Thls and 
was calk'd The Recuyell ot 
the Hist or yes of Irovt " 

Ihe woid recuyell * is an old French 
word me an mg e ol lection ' 

1 he T nghsh Duchess of Burgundy 
showed great lavour to Caxton and 
soon after her marnage C axton gave 
up his eommeuial work altogcthei and 
entered her service No doubt he hod 
already made a fortunt and the court 


appomtmtnt enabled him to spend 
much more time m his literary pursuits 
He was able to complete his trans 
lation ol the' history ot Troy and at 
once there seems to have been a great 
demand for the boejk 
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A reduced facsimile of a page of Caxton s 
* Dictes and Sayings of the Philosophers, 
the first book to be printed in England 


It was this demand that induced 
Caxton to make up his mind to learn the 
art of printing He wanted to multiply 
the book much more rapidly than could 
be done by hand copying 

No one can say exactly when pi lilting 
from inked blocks was first invented 
There is a Chinese book so printed 
dating back to the time of Alfred the 
Gieat, but it was not till the middle of 
the fi ft unth century that punting 



The colophon or tail-piece of Caxton's first book printed in 
England It gives information now placed on the title-page 
This and the facsimile above are given by courtesy of the John 
Rylands Library, Manchester 


began in Europe It is genera’ly 
ictognised that we owe the idea of 
printing from movable types to Johann 
Gutenbtrg of Mam? who, howe\cr was 
associated with another man Johann 
Fust who lent him money to experi 
nient and begin his work 
When Caxton made up his mind to 


learn the art of printing there were 
already a numbcT of printing presses in 
different cities of buropt and many 
fine books had already been printed 
We have no knowledge as to where 
( axton studied the noble art, nor do 
we know where his first book was 
printed He tells us himself that he 
finished the translation of the history 
of Troy in Cologne so it may have been 
there that he studied printing On the 
other hand there was a famous printer 
in Bruges named Mansion, ana some 
think that Caxton had lent him money 
to carry on his enterprise What wo 
do know, however is that probablv m 
1474 the Rtcuycdl was produced, the 
very first book to be printed in the 
Fnghsh language 

Caxton's Press at Westminster 

It is the busy people of the world 
who always find time to do extra work 
and Caxton tells 11s that he began his 
translation of the history of Troy as a 
prevfntive against idleness Having 
produced one book he gave himself no 
rest, and in the same year completed\ 
anothei translation into English, The 
Game and I’laye of Ches^e " It was 
from a French translation of a Latin 
book, and it was printed at once 
probably at Bruges 

But (axton was not content to go on 
printing rnglish books m a foreign 
country He made up his mind that 
such a valuable art as printing should 
be brought to England and that 
English books should be printed at 
home 

He therefore returned to I ngland in 
1476 and set up a punting press at 
Westminster 111 some pait of the 
Abbey Fxactly wheie it was we arc 
not quite sure but it is believed to have 
be en 111 the Almonry Wc know it was 
within the Abbey precincts for Caxton 
himself in sonic of his books tells us 
that these were pnnted in Westminster 
Abbey and in an advcitisc 
ment which he issued he 
announces books for sale 
and bids the customer come 
to Westminster in to the 
almonerye at the reed pale " 

* Reed pale M or Red Pole ” 
sounds rather like the name 
of a public house but we 
must remember that in those 
days every tradesman hael a 
sign and a name for his place 
of business 

Why did Caxton begin 
printing m Westminster 
Abbey ? No one can say 
mted in Some people think that the 
5 J e "P a £® Abbot of Westminster was a 
he John f rrenc j and patron of his, but 
we find no Caxton books 
dedicated to the Abbot 
Others think that he did his work in 
the Abbey for safety's sake Those 
were dangerous days to live in, and 
anything new was regarded with sus- 
picion Printing could easily have been 
regarded as magic, and anyone who was 
thought to be dealing m magic or do- 
ing anything which opposed the church 
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might easily be burnt to death as a 
wizard or a heretic. Such suspicions 
would be allayed when the work was 
actually carried out within the pre- 
cincts of a notable church with the 
permission of the ecclesiastical 
authorities. 

Whether or not this was the reason 
Caxton printed his books in West- 
minster Abbey, the scene of the first 
printing office has left its mark on the 
industry ever since. The place where 
other goods are manufactured is called 
a “ factory,** but the place where 
printing is done is still called a 
K chapel,** and the body of workmen 
who produce the printing in a particular 
place is also known as the chapel. 
This is a relic of the early days when 
rinting was done actually in a chapel 
uilding. 

The first book to be printed in Eng- 
land was a work translated from the 
French by Earl Rivers, the brother ol 
Edward IV's queen, 

Elizabeth Woodville, 
and revised by 
Caxton. It was called 
the “Dictes and 
Sayings of the 
Philosophers/’ and 
was p u b 1 i s h e d on 
November 18th, 1477, 
a very notable day 
in the history ol 
England. 

Caxton went on 
producing many 
>onks. Copies of some 
ol these exist to-day, 
arid we may see them 
in t li e British 
Museum in London 
and in the John 
Hylands Library in 
Manchester ; but in 
addition to those of 
which we have copies 
he printed many 
others. We know them only by frag* 
incuts which have been found in the 
bindings of other books. 

Caxton had men to help lnm with 
his printing, but he did a great deal of 
the work himself, and he was very 
industrious. Most of the books he 
printed were translations of foreign 
works, and m most cases he carried out 
tne translations himself. Where he did 
not he edited the manuscript before 
printing, so that he was aot only a 
printer, but an editor and translator 
as well. He also wrote prefaces or 
prologues to the books, so we may also 
with truth and fairness describe him as 
an author. 

He loved romances, and gave his 
countrymen many of these, including 
" The Noble Histories of King Arthur 
and of Certain of his Knights/’ by Sir 
Thomas Mallory ; “ The History of 

Reynard the Fox," “ The History of 
Godfrey of Boulogne/’ and ” The Life 
of Charles the Great.” He translated 
and printed the fables of Aesop, and 
he first gave to the English people in 
print the works of the father of English 
poetry, Geoffrey Chaucer. 


Even the great classical masterpieces 
of the Ancients were not omitted, and 
he translated Virgil's Aeneid into 
English and printed it on his press. 
How he came to do this he tells us in 
a good deal of detail as set forth in the 
following words : 

" After divers works made, trans- 
lated and achieved, having no work in 
hand, I, sitting in my study, where, as 
lay many divers pamphlets and books, 
it happened that to my hand came a 
little book in French, which lately was 
translated out of Latin by some noble 
clerk of France, which book is named 
4 Aeneid/ as made in Latin by that 
noble person and great clerk, Virgil, 
which book I saw over, and read 
therein ... In which book 1 had 
great pleasure, because of the fair and 
honest terms and words in French, 
which I never saw before like, nor none 
so pleasant, nor so well ordered, which 
book, as me seemed, should be much 


requisite to noble men to see, as well 
for the eloquence as histories. 

44 And when 1 had advised me in this 
said book, 1 deliberated, and concluded 
to translate it into English ; and forth- 
with took a pen and ink and wrote a 
leaf or twain, which I oversaw again to 
correct it; and when I saw the fair 
and strange terms therein, I doubted 
that it should not please some gentle- 
men which late blamed me, saying that 
in my former translations 1 had over 
curious terms, which could not be 
understood of common people , and 
desired me to use old and homely 
terms in my translations ; and tain 
would I satisfy every man, and so to 
do, took an old book and read therein , 
and certainly the English was so rude 
and broad, that I could not well under- 
stand it ; and also, my lord abbot of 
Westminster did show to me late 
certain evidences, written in old Eng- 
lish, for to reduce it into our English 
now used ; and certainly it was written 
in such wise, that was more like to 
Dutch than to English, l could not 
reduce, nor bring it to be understood. 
Certainly the language now used 


varieth (ar front that which was used 
and spoken when I was born/’ 

It was no easy task to translate books 
into English in those days, for English 
was written and spelt by everyone as 
he liked. There was no proper and 
Tegular way of spelling words as there is 
to-day. We may be thankful that 
Caxton was so industrious, and that 
he spared no pains to do his work well. 

Caxton received favour from Ed- 
ward IV, from Richard III, and from 
Henry VII, and there is an old picture 
in a manuscript 111 Lambeth Palace 
which shows Earl Rivers presenting 
Caxton to Edward IV, who is receiving 
a copy of the first printed English book. 
We might ask why Caxton never 

{ irinted the Bible, the greatest of all 
>ooks found in English, but of course 
at that time people were not allowed to 
have the Bible. John Wycliffe had 
translated it, but possession of a copy 
might easily have led to the stake. 

Altogether Caxton 
printed over a hun- 
dred books, many of 
them large volumes 
It used to be thought 
that the very first 
thing he printed in 
England was the 
44 Dictes and Sayings 
of the Philosophers/* 
but in the year 1028 
there was found in 
the Record Office in 
London a sheet 
known as an Indul- 
gence, printed by 
Caxton at West- 
minster and issued by 
the Abbot Sant in 
1476. 

This great man, to 
whom we owe so 
much, died in 1491, 
usi before he was 
seventy years old , 
and lie was buried in the church of St. 
Margaret’s, Westminster, where there 
is a tablet and a stained glass window 
to his memory, both erected in the 
nineteenth century. He was a worker 
to the end, and on the day on which he 
died he was translating “The Lives of 
the Fathers” from a Latin work. 

Of course, printing has not been an 
absolutely unmixed blessing, as Caxton 
and the other early printers thought it 
would be. Many bad hooks have been 
multiplied by printing, but the balance 
is overwhelmingly on the side of good. 
How rould we doubt this when we 
remember that it is by means of the 
printing press that the Bible has been 
given to the whole world. 

We remember Tennyson's " Epitaph 
or Caxton ” * 

Thy prayer was bight — more Light while 
Time shall last ! 

Thou sawest a glory growing on the 
night, 

But not the shadows which that light 
would cast, 

Till shadows vanish in the Light ot Light 

We honour Caxton as one of the very 
greatest of Englishmen. 



Caxton reading the first proof-sheet from his printing press set up in the Almonry 
at Westminster Abbey in 1474. From the painting by E. H. Wenhert 
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GIGANTIC STAR CITIES IN DISTANT SPACE 



i 


On this page are given three temarkable photographs of spiral nebulae which bir James Jeans calls Star Cities The photographs were 
taken at Mount Wilson Observatory, and the one on the left shows the spiral nebula m the constellation Canes Venatin, which is calcu 
lated to be i 100,000 light-years away That on the right is a nebula m Pegasus, which we see at a different angle from the nebula in 
the bottom picture These nebulae are, as is now known, distinct universes with countless numbers of stars either formed 01 forming 



This nebula which is seen in the constellation ot the Great Bear is a magnificent example of a spiral nebula and was the first that was 
seen to be rotating Its light takes 1,600,000 years to reach us Yet as nebulae go it is comparatively near These nebulae probably 
start as enormous masses of gas, and if they had no movement would assume a spherical form gradually contracting under the influence 
of gravitation But in some way they have acquired a rotary movement, and the result has been to flatten them out, just as the Earth 
is flattened towards the poles owing to its rotation Gravitation draws their particles closer and closer together, and with the contrac- 
tion the rotation becomes faster That makes them flatter still The attraction of other great masses in space has caused the gas of 
the nebulae to be drawn out, and then, as the result of gravitation, has produced stars from the gas In photographs of some of the distant 
nebulae we can detect the stars Eventually a spiral nebula becomes the parent of a stellar universe. Such is the belief of astronomers 
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Wonders of the Sky 



THE FIXED STARS THAT ARE NOT FIXED 

Astronomers studying the stars by means of delicate instruments find that they appear to move in small 
ellipses in the heavens. They do not really move in this way, but the appearance is due to a fact which 
is known as the aberration of light, and which was discovered by an English astronomer in 1727. The 
matter is explained here by means of simple and familiar illustrations 


W E often speak of the fixed stars, 
but, of course, there are no 
such things in the Universe as 
" fixed ” stars All the stars are moving 
through space at very rapid rates, and 
the distances they travel amount in the 
course of a year to hundreds of millions 
of miles. 

We talk of fixed stars, however, for 
convenience to distinguish them from 
the planets, whose movements in the; 
heavens are obvious, even to the naked 
eye The word planet means 
" wandeier,” and the name was given 
to the members of the Sun's family 
because these bodies, Mercury, Venus, 
Mars, Jupiter and Saturn, were noticed 
by the people of ancient times to 
wander in the sky among Ihe other 
stars, which appeared fixed. 

We Live on a Wobbling Earth 

But while it is perfectly true that to 
the rough observation of the naked eye 
the stars seem fixed, when they are 
carefully examined by means of instru- 
ments they are found to have apparent 
movements. These movements, how- 
ever, lire only apparent, and are due to 
causes winch may be* explained 

In the first place the Earth's north 
pole, which points almost directly to 
the Pole Star in the sky, does not 
remain always in this position relative 
to the Pole Star. As a matter of fact, 
the Earth as it spins round on its axis 
is wobbling, just as a peg-top, while 


rotating on its peg, wobbles during a 
revolution. This movement of the 
pole is due to the fact that the Earth 
is not a perfect sphere, so that the 
attraction of the Sun and Moon aitect 
it in this way. The matter is explained 
elsewhere in this book, and men of 
science speak of the changes in the 
position of the Earth's pole and axis as 
precession and nutation. 

Straying from the Recognised Path 

Now tins movement of the north 
pole, which is very considerable over 
the course of thousands of years, aitect s 
the positions of the stars when they are 
carefully observed and the positions 
measured by delicate instruments 

But there is another cause for the 
apparent movement of the stars, and 
it is known by the rathei f umidable 
name of the alienation of light. As a 
matter of fact, aberration is only 
another word for wandering, mil 1 the 
aberration of light merely means the 
straying of light from its recognised 
path. This straying of light, or aber- 
ration, as men ot *■ lence prefer to call 
it, leads to a displacement of the true 
position of a hcwcnly body as seen by 
an observer on the Kartli, and makes a 
star appear to change its position 

This may seem rather diilicult and 
complicated, but it can be made quite 
easy to understand by looking at the 
rain when it is falling heavily on a 
calm day, with little or no wind If 


we stand still, as the man in the fust 
picture is doing, we shall see the rain- 
drops falling perpendicularly from the 
clouds to the ground 

But it is never very pleasant to stand 
in the ram, and so we decide to walk 
quickly to a place of shelter as the 
girl is doing in the second picture As 
wo look at the ram it now seems to be 
falling slantingly towards us and we 
get muc h wetter in front than behind. 
If we happen to ride through the rain 
on a bicycle, travelling much faster 
than if we are walking, then the rain- 
drops seem to be tailing still more 
slantingly towards us as shown in tlu* 
third picture on this page 

Watching the Rain from the Train 

We < an carry om illustration still 
farther, for if we happen to be travel 
ling m an express tram when the rain 
is tailing heavily on a calm day, the 
raindrops, as we look at them out of the 
window of the railway carnage, appear 
to be speeding past almost horizontally. 
Vet when the tram comes to a standstill 
we see, perhaps to our surprise, that 
they are really falling perpendicularly 
from the clouds to the Earth. 

Now what makes these vertically 
falling drops of rain appear to be 
descending at an angle when we look at 
them as we walk or ride* ? Well, the 
slanting appearance of the falling rain 
is due to two facts ; first , that the drops 
take some time in their descent, and 
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WONDERS OF THE SKY 


second that we ourselves are moving 
The slanting appearance of the rainfall 
as we move through it is called aber 
ration 

What is true of the ram and ourselves 
is equally true of light from distant 
stars and other heavenly bodies, and 
the moving Earth If our planet were 
stationary and light moved at infinite 
speed, that is if it reached us without 
any interval of time for its journey 
we should see the stars exactly where 
they are 

But the I arth is moving round the 
Sun changing its position cvcr\ mo 
ment, and the light from the stars 
takes years and sometime s centuries to 
reach us Hit result is t lie aberration 
of light 

The Lesson of the Rain 

Just as the raindrops when we move 
towards them stem to bt falling 
slant injv so the light from the stais 
as the I utli move m its cubit eenis 
to bt ioimn h si mtmgly tow uds us uul 
this i i use *» a st u to ippt ir not where 
itactiiill\ is but where tin light stems 
tt> be touting from Iiy the cxpui 
mt tit of standing in the run wlun it is 
falling \ c x tie illy elownw mis on a calm 
da\ ml tht n run thtough it and the 
mattu will be quite eleai to you 

With teg ltd to tlu idual move merit 
of the stus hi spue this w i> dis 
eoveitd by I dimmd H illt \ the grtat 
\stronomei Roy d liter whom Halley s 
C omc t is n mu d He was i Iso the first 
man to make a tmstwoithy c it ilogm 
ot the stus in the Southern 11c mi 
split it i woik th it hid been done 
for the Ncntlnin llumsplitK by John 
iluusittd tlu fust Asttonomn Royal 
of 1 n^l uul 

It w is in 1 7 1 H til it H lilt \ itiscove icd 
tint the stus Animus 
uul Sinus h id eh un t tl 
then pi it t s in the 
lu i\< us suite tilt d lys 
ot tlu I g y p 1 1 m 
istnmotiiM 1'toUmy 
who lived in tlu second 

* entuu ot the l luistum 

In 1 he\ li ul movi d 
south w u< l Ait tui u 

by i lull dt id ml 
Sums by about hill 
i ih r 1 1 1 I \i n when 
obst m (I with th* 
n ik* d t\t the ( two 
si us we u no lougei m 

ill* positions dlottidto 
ilu in by l*tolt niv 

Sim i H ill* \ s day i 
gi it de d ol time uul 

* iu h is be in i\ c n 
by istion uni 1st) the 
nil pnit mt m it 1 1 1 ol 
st n movi nu ids m 1 it 
is now known tint the 
stais ire all in motion 

but it was nut until 
the ye ir njoj lint tlie mturc ol th* 
st u movt mints was st non K t >n 
sitleitd it was not known w he tlu i (he 
movements wt it apputnth Inphi/ud 
fir wh( ther the stus as a wholt moved 
m fit finite directions 


As a matter of fact, it had been 
assumed that the movements were hap 
hazard and according to Ur W M 
Smart of Cambridge University Obser- 
vatory it was supposed that " the 
universe of stars was a kind of chaos 
m whu h no law or order had been 
fletct ted I he picture of the stellar 

universe in the minds of astionomers 
before 1004 * contmucs Dr Smart, 
icscmblid m many ways the picture 
one would have from a stationary 



Here is a good illustration of aberration 
If the boat is stationary the shell from the 
gun goes straight through it, but if the 
boat is moving forward the shell seems to 
take a slanting path as it passes through 

b 1II0011 of a eiowd of people walking 
limit ssly about within a gieat open 
paik at all speeds si\ up to tom 
milts m lioui People would bt ob 
strvtd w ilkmg about liaph 17 itdly m 
ill duet lions md if the obseivei m 


thi bdloon wtic provided with ade 
qu ilt t u ilitn s tor counting tht numbtr 
of peoplt priftfduu ui a partuuiai 
dutttiiu lu w mid hud that this 
mimbu woultl be piutually eonstant 
whatever the eliitction e onsieie fed 


But since that time a great deal has 
been discovered about the movements 
of the stais, and we now know that 
there are two definite streams or swarms 
of stars drifting m two distinct direc- 
tions relatively to the Sun Each of 
the streams is directed towards a 
definite point, and the two swarms of 
stars are intermingled 

It is as though we were looking down 
from, say, the Monument in London 
or any other tall building upon the 
streets below and saw the people 
walking Although there would be 
some crossing from one side of the 
road to the other at various angles the 
general impression would be of two great 
streams of jieople one walking up the 
street and the otliei walking aown 
The two streams would be intermingled 
but wt should, as we looked down, set 
tht gtnetal drift of both 

Two Streams ol Stars 

This is a veiy good lllustiation of j 
the two stai sticams in the heavens ' 
While the direction of each can hi \ 
generally detect t <1 time ait ot tourst 1 
many stars which while following tht 
general dim tion, ait like the peoplt 
crossing the road at an angle 

I lie star movements arc well de 
scnlied as a ' drift Ihc stais ire 
not like a regiment of soldiers marching 
iltfinitily 111 parallel lines Hit two 
stream-, of stars art not equal Oni 
secerns to contain about hall as mam 
stars as tin other 

I his streaming ol the stars in two 
mam directions is 1 \crv puzzling 
plu nomenon tor astronomeis who with 
their pnsent knowledge cannot cxplun 
it* but the matter is still being studied 
at observ atones m all puts e>i th< 
woilel and as tim* goi s on undoubtc dl\ 
oui knowledge will in 
e ri ase 

Ot course, the stars 
in tht two streams irt 
not moving at a uni 
lonn rate hi addition 
to this general dnft 
in the heavens then 
seems to Ik. no doubt 
that m the course oi 
even 1 1 e nt ury the stars 
havi ically changed 
their pla es with re- 
tut nee to each otliu 
1 liene individual 
motions of bright stais 
se t m to l*t on an aver- 
age gie ate r than those 
ot the faint stars, but 
that is piobably only 
bet a use the bnght 
stars are so much 
neirer to us 
Of course astiono- 
nit rs now havt an 
enormous advantage 
in cheeking star 
motions by comparing photographs, 
iliel this advantige will increase as 
time goes 011 In the old days the 
only way of carrying out these re 
seau he k s was by comparing star eata 
loguc s and errors were sonu times made 


Tubt at heqmnmq 
of hnr /natal 
mnvfimvnt 


Fallmq 

ramdrop 


Tube ot endnt 
bon /onto! mot rment 



h nn Jr ip t merqmn * 
Ir rr b(tu m 1* Lufo § 


Apparent fantmq 
path of raindrop 


If we stand still holding a tube upright on a calm rainy day the drops tall 
thiough the tube without touching the sides If, however, we walk forward we 
must slant the tube if the drops are to go through without touching the 
mstde This picture showing successive positions of the slanting tube and a 
falling drop ol ram makes the matter clear The apparent slanting fall of the 
raindtop through the tube is a case of aberration 











WHY A DRUM MAKES A NOISE LIKE THUNDER 

The drum is a very ancient instrument, and is found even among savage people, yet it has its part in an 
orchestra producing the most refined music in a civilised land. It is one of the instruments of percussion, 
that is an instrument whose sound is obtained by striking. Here we read many interesting facts about the 
different kinds of drums and the sounds they produce 


W hy does a drum make so much 
noise when the tightened skin 
is beaten with the diumstkk 
Ihe reason is that the sti etched skin 
when struck is set vibrating, and this 
communicates its vibrations to the 
air inside the dium These vibrations 
are earned to the skin on the other 
side of the drum, and that also is set 
vibrating and m turn causes vihtations 
m the an In this wav the Inviting 
of Hr drumhead keeps up a constant 
succession ot waves giving a booming 
sound like that ot the sound waves 
which cause thunder 

Hie rail ling noise in the type* of 
drum known as a side (bum is caused 


by a numlier of cords of catgut which 
are stretched across th< lowei end of 
the chum They are tailed suites, and 
when the beating of the upper skin 
sets the lower skin vibrating this 
strikes rapidly again and again against 
the catgut coids causing the lattling 
sound To obtain the rolling, tliun 
derous effect two blows are struck 
with the It ft hand and two with the 
right hand very rcgiiLiily and rapidly, 
so as to product a continuous trtmolo 
Hus is very difficult to do and onh 
those who have started learning when 
ver> young are able to do it well T h it 
is why drummei boys are tiauied m 
their eai 1\ y c its 


The ilium is a very aruicnt instru- 
ment found all over the world and it 
is said to have l>eon brought to Ktirope 
fiotn the Rast by the ( rusaders Thcie 
are three kinds of drum First of all 
there is the side chum already relened 
to, w Inch consists of a cylinder of wrood 
or metal with a callskm stretched 
over both ends Ihe skins are kept 
fit in by wooden hoops, the skin being 
lapped lound a small hoop and then 
kept down by a huger hoop placed 
ovci it The two laigc hoops at the 
top and bottom of the* drum are con 
netted by an endless cord which passes 
zig / ig fashion from hoop to hoop, 
and can be tightened oi loosened by 



Drummers of the Gordon Highlanders with their big bass drum and the smallet side drums of various sizes 
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MARVELS OF CHEMISTRY AND PHYSICS 



means of leather brares 
Hit depth of the cylinder 
varies and this type of 
drum is stimk in the 
cent if of thi skin by two 
sinks ol haul wood with 
t longate d km >bs 

I hen there is tht bass 
drum often called Iht bin 
drum which i*- bnten with 
a stick ending m a soft 
found knob In this tasc 
the skin is stiuck in the 
ct litre and il i*- kept tight 
mil b\ tuids and bi ue 
01 b\ iikIi and screws In 
ntithei of tht -.c drum is 
the tone dc finite enough to 
be tuned \ moit musical 
t \ jm of drum is tin kettle 
drum m which a head ol 
\ellurn is laid over an non 
ring fitting c lose h over a 
metal kettle ot shell mote or 
le -»s in the *■!) ipe of i hermspheie The 
skin is Lightened 01 loosened b\ seiew-. 
fitted to the imp iiid e ill be tuned in 


this wav I wo kcttleeli urns ire found in 
cavalrv bands one Iremg tameel on 
e ae h suit ot tlu horse in front of the 


drummer and orchestras 
usually have two, though 
sometimes there aie more 
Beethoven was the first 
c omposer who i ecognised the 
musical possibilities oi the 
kettledrum Berlioz in his 
Requiem makes use of eight 
pairs of kettledrums 

A kettledrum is struck at 
about quarter of its dia- 
meter and tlu best kind of 
stick is whalebone with a 
small wooden button lov cicd 
with a thin piece of fine 
sponge* \ kss successful 
stick has a knob of fell and 
othtis have lubber discs oi 
knobs of e oik untied with 
leithei These however aie 
not vu\ satisf Lctorv 

Ol utilise the t itnbounne 
which is a frame with a single* 
skm stretched oven the top 
and with the bottom open, js re illy a 
primitive form of drum Indeed it is! 
piobdbly 1 lie vtiv c ubfst form 


MECHANICAL HANDS THAT LIFT AND CARRY 



Lifting things up by hand and putting them down again wastes more time and costs more money in wages than anything else m industry 
If workers have to carry articles during manufacture from one department to another, the cost of handling may be more than the actual 
cost of the raw material and the manufacturing processes To reduce handling costs and to save time, engineers have designed ingenious 
equipment such as the conveyor system shown above working in a motor vehicle factory This type of conveyor not only moves parts 
from bench to bench and from machine tool to machine tool on one floor level, but it carries the articles from one floor to another and 

around corners to deliver them to the workmen's benches 
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THE FLAME THAT DANCES WHEN WE SING 


W E cannot see sound, for sound is 
the sensation produced through 
the ear by vibrations in the 
atmosphere. A bell is sounded, and 
the clapper striking the bow of the bell 
causes the metal to vibrate. The 
vibrations set up waves in the air. 
and these, when they strike our ear- 
drums, pass a message on to our brain. 
There would be no sound without 11 le 
vibrations in the air, but even with 


a set of revolving mirrors In other 
words, we give optical expression to 
the vibrations that set up sound. 

The device for doing this is known as 
a flame manometer, and it was invented 
by a musician named Koenig. 

It consists of a box divided into 
1 wo chambers by an elastic partition 
made of rubber or goldbeater’s skin ; 
leading into one chamber is a tube with 
a mouthpiece at the end, and leading 


into one of the mirrors. Then we 
rotate the box, and the flame appears 
as a continuous band of light. Now 
we take up the mouthpiece of the other 
tube and sing into it the vowel E on the 
note C. At once the band of light is 
divided up into a series of tongues. 
When we sing the vowel O on the same 
note the arrangement of the tongues 
vanes, and so according to the note 
sung oi the sound made the flames 



These pictures show how the human voice will make a flame dance. The man is singing into a tube, and the sound waves move a rubber 
diaphragm in a small chamber. Gas enters the chamber on the other side of the diaphragm and passes to a flame. Opposite the flame 
is a cubical box with mirrors on its upright sides. When this box is rotated the jerking of the flame caused by the vibrating diaphragm 
is indicated by the teflection in the mirrors appearing as tongues o f flame, and the form of the tongues vary according to the singing 



When the mouthpiece is not sung into and the rubber membrane remains still, the flame burns steadily and the reflection in the revolving 
mirrors appears as a continuous line of light, very different from the tongues of flame which are seen in the upper picture 


the vibrations there would be no sound 
unless there were some person to hear it. 

But while in the strictly scientific 
sense it is perfectly true that we cannot 
see sound there is another sense in 
which we may almost be said to sec it. 
Of course, what we really see is the effect 
of sound, the waves or vibrations in the 
air or other gas being indicated by the 
variations in a flame of gas reflected in 


into the other chamber there is a pipe 
through which gas can pass 

Out of this chamber there is a second 
small tube with a gas jet at the end. 
Opposite this box is another cubical 
box with each of the four upright sides 
covered by a mirror. A simple mechan- 
ism enables this mirror box to be 
rotated rapidly. 

We light the gas jet and it shines 


\ >ry f and thus it may be said that in 
a sense we can see the sounds that are 
made in the mouthpiece. 

The device is called Koenig's Appar- 
atus, and the flames are called by 
scientists manometric flames, because 
they are due to the elastic force of the 
gas in the chamber. Manometric is made 
up from two Greek words meaning to 
measure something that is not dense. 
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SIMPLE EXPERIMENTS THAT ALL CAN DO 


T hekk are plenty ot experiments 
that one can carry out at home 
with no more elaborate apparatus 
than a test-tube or two and such things 
as jamjars, saucers, tumblers and other 
familiar vessels found in every house. 

First of all let us perform an experi- 
ment which sounds very surprising 
and that is to boil water in a test- 
tube in which a piece of ice remains in 



Ice remains frozen in a tube where water 
is boiling 


the frozen state We nearly fill the 
test-tube with cold water and then 
sink in it a small niece of ice by 
attaching to this a nail or piece of lead 

It is necessary, it the experiment is 
to be carried out satisfactorily, that the 
ice should remain at the bottom of the 
test-tube. Now with a holder like that 
shown m the picture' or one made out 
of a piece of wire twisted round the 
tube, we hold the upper paft of the 
tulx' in the flame ot a methylated spirit 
lamp or bunsen burner. 

Before very long the water in the 
upper part of the test-tube will begin 
to boil, but the ice at the bottom does 
not melt. Why is this.-' The reason 
is that water is such a bad conductor of 
heat that the heat of the boiling watei 
is not transmitted to the water at the 



Mixing sand with water and filtering it 
through blotting-paper 


bottom ol the tube for a long tune 
and so the ice remains frozen 

Now let us make a filter out of a piece 
of ordinary white blotting-paper and 
then carry out one or two simple 
experiments to see what filtering will 
and will not do We fold a sepia re 


piece of blotting-paper across twice 
and then insert it point downwards in 
an ordinary tin or aluminium funnel, 
opening it out so that any liquid 
poured into the funnel must pass 
through the blotting-paper. 

Mix some fine silver sand with 
water in a tumbler. When it is well 
mixed, pour through the blotting-paper 
filter. The water will pass through, 
but the sand will remain behind, 
caught by the blotting-paper. Mix 
soot or fine coal dust with water and 
do the same thing again. The water 
passes, but the dust is held by the 
niter. These experiments show what 
filtering will do ; it will separate solid 
substances from the liquid in which 
they are suspended 





& i & 




Dewdrops forming on a bottle of very 
cold water 


Wc will now see what filtering will 
not do. Dissolve some sugar or soda 
in water and pour the solution into the 
funnel The liquid passes through and 
neither sugar nor soda is held back, 
for these substances are in solution. 
Filtering will not change the character 
of a solution, for the dissolved solids 
pass through the filter with the liquid. 



Hoar-frost forming on a bottle containing 
a freezing mixture of snow and salt 


Dissolve a little blue from the blue-bag 
in the water and pour through the 
filter. The colour passes through be- 
cause it is dissolved matter. 

Here are two interesting experiments 
we can tarry out with an ordinary 
water bottle from a t>edroorn or a 
glass jug We fill it with very cold 
water from the tap and then carry it 
into a warm room in which several 
people are breathing. At once the 
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outside of the bottle becomes covered 
with dewdrops. The water vapour 
in the air has become condensed 
into moisture by the cold glass. This 
is how dewdrops are termed in 
the garden or field ; as we see on 
page 339. 

If, instead of filling the glass bottle 
with cold water, we fill it with a 
freezing mixture such as snow and salt, 



Proving that rust takes oxygen gas from 
the air 


the moisture deposited on the glass 
will be frozen and appear as hoar- 
frost. 

Here is an experiment to prove that 
rust takes oxygen from the air. Place 
some iron filings in a piece of muslin 
and after moistening, tie these to a 
glass rod or tube and place inside an 
inverted glass jar standing in a bowl of 
water, so that the water just covcms 
the edge of the jar. 

A week later the water will have risen 
in the jar because oxygen from the air 
inside the jar will have combined with 
the iron to form rust which is oxide of 
iron and the water will have risen to 
fill the vacant place. If wc now hold 
the jar upside down and place a lighted 
taper inside, the flame will go out, as 
there is not enough oxygen to support 
combustion 

One other experiment we may carry 



Vaporising a substance by heat and 
allowing it to condense again 


out. Place a piece of camphor in a 
test-tube and heat gently over a 
flame. The camphor will disappear 
gradually, being turned into vapour, but 
it will condense again at the top of 
the tube. The same thing can be 
done with sal-ammoniac , 





THE VALUE OF THE ELECTRO-MAGNET 

The invention of the electro-magnet, in which many famous scientists had a part, but which was really 
developed by the genius of Michael Faraday, has been an untold boon in the heavy metal industries, where 
it can lift, move, and load or unload great masses of iron and steel in a tithe of the time that would be needed 
with other apparatus. In these pages we read something about the electro-magnet and its work 

T he use of the magnet for practical magnet. If this metal l>e steel, then It was Hans Christian Oersted, a 
purposes is a discovery or in- when the current is cut off the metal professor in Coj>cnhngen University, 
vention of comparatively recent still remains a magnet, but if the rod or who discovered electro-magnetism in 
times. Of course, the lodestone was horseshoe be made of soft iron, well 1810 by noticing that an electric 
known to the Ancients, and the annealed, then directly the current is current acted on a magnetic needle. 
Chinese claim to have used magnetic turned off the metal’ ceases to be a For a long time it had been suspected 
needles on their land journeys long magnet. that there was some connection be- 

before the compass was known in Even the person least instructed in tween magnetism find electricity, but 

Europe. the details of magnetism and electricity no one had proved it as a tact. This 

Except in the form of the mariner's will realise the great importance of discovery was the beginning of the 

compass, the ordinary magnet is of no this. All our modern electrical machin- great science of electro-magnetism, and 

very great practical service to man. ery depends upon the principle, and we many great, men, one after the other, 
It is when a rod or horseshoe of iron is get it even in such a familiar domestic have contributed something which has 
alternately made a magnet and then appliance as the electric bell. brought it to its present high state of 

deprived of its magnetic power that it if w turn to the picture on Page 120 efficiency. 

becomes of real use, and this form of we shall see that the success of the But none of these was greater than 
magnet can only be produced by means bell depends on the soft iron horseshoe the brilliant English scientist Michael 

of electricity. of the electro-magnet being made alter- Faraday. He was really the father of 

We wind an iron or steel rod or nately a magnet and an ordinary electro-magnetism, and as time goes on 

horseshoe round with wire, and then unmagnetised piece of iron. In this we realise more and more what the 
pass an electric current through the way it alternately attracts ar d releases world owes to that great but most 
wire, when the metal inside becomes a the armature, and rings the bell. modest man. 



Here ere two remarkable examples of huge electro-magnets being used for the handling of great masses of metal. On the left we see 
a magnet sorting out f.om dust and other rubbish and lifting up for removal iron filings from a great heap where they have been 
dumped. On the right a magnet is loading pig iron into a railway truck. Many tons of metal are raised at each lift 
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MARVELS OF MACHINERY 


In the \c ir following Oetstrd's 
disc ov cry another scientist 1 ian(,ois 
Arago a Irtnrhinan pel formed in 
intcicstmg e xp rmu nt He plunger! 
into a, mass <>1 iron Ji lings a copper win 
which he connected with tlu two pile s 
of an tlu tin bittery When Ik lifted 
out tin win with tin (urn nt still 
pissing through it hi iounrl tint its 
wholi smfiu w is (ovtud with iron 
filings an itigul tiinsvcralv As 
soon however as lit tut oft tin tumid 
tin non pai titles it oik i fill oil tin 
win 

T he thought c mit to Ango thit tht 
uiiunl hid in ide tlu iron filing* 


whili the uiirrnt was actually flowing 
m the east of soft iron 

lTiu was the beginning ol the 
electro mignet as we know it to day 
not onl> in such sm ill and simple' 
dc \iu s is tin e lee trie Ik 11 but in 
powiiitil eleetru inotois and in thost 
glut in tenets which are mote md 
moie coming into use in industry md l 
numbe i ol < \ unpU s of which an shown 
m the photogriphs on the si pi^es 
I he enonnous value ol tht piuti to 
mike md unmake a magnet at will 
c m be i isily understood in tin t ise of 
these giant mignets loi txituple 
they in iismI lor bre iking up olel non 


electro magnet is used Iron and stetl 
filings can not onl\ be lifti d but sorted 
from dust and othci nibbish 

A m ignet be tween fi\ e and six feet in 
diametc r and weighing about three 
tons can lift thirty tons or most at a 
time and the gie it value of the- magnet 
is that it mere ly has to be let down into 
the metal and then raised and swung 
to the requmri position There is no 
pre liminai y t> ing up or hooking on of 
the iron bars oi other articles that are 
being hind led 

Such mignets which are ot 
mushroom or bell form have the coil 
placed round a ecnltil lore ind t lie. > 


/ 



A powerful electro-magnet being used to remove a huge heap of scrap iron It moves to and fro over the heap on a crane 


mignets timpoiuil\ It w is i j.w it 
ide i 1ml then w is i p is il iht\ tlnl 
thiv hid ineielv bun iltiuted to tlu 
wilt 1 1« e trie ill % in the une win is 
sm ill pun ol pipel in iltiuted to 
milx i I h if li i I < ( n nl >1 k el IT 
t hi l i le plun id his t pji t win 
•lut u H h win h the i unt nt \ is | is m^ 
l 11 i p welei d gl i s ini ils< into 
eeppei tilings to u if tlu \ would 
lil he i< 1 ut ill nt it hi I c ts< did tlu 
li 1 1 le itt u li the fuse he s te the win 
I ilet Ai igo md m »t lie i I t c in h 
scientist Aritlu Amptic eontiniim 
the e\pc tune ills found thu the inig 
ne tisin^ ol in iron oi steel ne telle w is 
much moie eiiiitivi when tlu needle 
was placed inside a spiral coil oi wnc 
thiough wine h a lurient w is passing 
and 1 ariday developed this idea oi 
magnetising iron by winding a toil ol 
wire round it They also found that 
tht magnetism was permanent m the 
case ol a steel needle but txisted only 


md s i ip m t il ot ill kmils in i tenth 
ol the time tint used to be reepnied tor 
such wotk The < mu nt is tinned on 
1 fie <4 u be omt s t ill l lie t md lifts lip i 
h iv v feel lull known is i skull 
(i i lu t i git it lie i«Jit ov c r t lie se I ip 
me t il I he ii tin t in ie nt is turn d oil 
the hii^t bit) w lulling inm\ tons tills 
with i i i i li e>n the met il old e n me «. 
md m uul sini lie the in in i vv i\ 
ik tliiii! 1 1st could I he mignet is 
tlu n Inveii 1 bv i time lilt cuiient 
ten nt el on md the bill is once moie. 
Ik 1<1 by mignetism md e lined up 
ie i lv loi the next till S mu of these 
b ills we i h is nuu li is six tons so th it 
tlu tore e with which tilts fall tan be 
ltn igiiu el 

lor lo Ltlmg or unloading non and 
steel whether m the lorm of ingots 
bars wheel lues or smdler pieces of 
me til nght down to iron and steel 
filings tlii*re is no othei method so 
cilectivt as that m which the giant 
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can be mule w iltt ti„ld for use unelt,r 
watei I he ir gre it \ due in sue h in 
vwkw ud situ it ion can bo appre cute el 
but pi 1 hips m no bi trie h ot m- 
elusti\ is tlu it v iluc gi eater thin it 
the huge blist tin IT u e s They not 

onl> smisli up the scrip lion mil lift 
pit ces which ne t >0 1 irgt to be 

stiov tiled up in the oidmary w iy but 
the v c in hmdlt pi itt s and birs ot 
me til which ire too hot to be touched 
One of these gig uitie c lectio imgncts 
for instance is let down on a sow 
Tin l pigs of iron only just set and 
lifts the wholt hot mass weighing in iny 
tons fiom the moulds into which 
the molten met il was run 

Of course tht, tlectro magnet is 
used in all sorts of smaller ways It 
can draw fragments of iron or steel 
from the eye Indeed an eye magnet 
is now a rc gular part of every hospital's 
equipment and of the first aid depart* 
ment of every big engineering works. 



A POWERFUL MAGNET IN A BIG RAILWAY WORKS 



The great value of the electro-magnet for lifting iron and steel goods is that it is convenient and effective, no matter what the shape or 
size of the articles may be. Urge ingots, tubes, girders, locomotive tyres, scrap iron, right down to iron and steel filings, can be raised 
and moved with equal facility. In this picture we see a great electro-magnet suspended from a massive crane lifting a load of tyres at 
the Crewe works of the MMUmH Region of British Railways. The magnet is simply lowered on to the tyres and then, as it is raised, 
carries up with it When it has them over the truck into which they are to be loaded, it is lowered and the current is switched 
off, releasing the tyres, which are thus placed in the truck as safely and easily as we could put half-a-dozen matches in a bo*. 
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HOW ELECTRICITY IS BROUGHT TO OUR 



England is fast becoming an all -electric country, for the grid system is spreading wider and wider over the land, and before many years 
have passed there will scarcely be a village that will not be able to have electricity for lighting, cooking and heating This system is 
called the grid system because the whole country is being covered by a grid or network of wires, which will carry the electricity from 
a few huge power stations to distnbutmg centres, and thence to the homes of the people We are really at the beginning of the all- 
electric age In this picture, which runs across the two pages, we see how electricity is made and conveyed across country to our 
homes In the top left-hand corner coal is being supplied to the furnace of a large boiler, which generates steam This passes from 
the boiler to the engine, where it presses upon thousands of blades fastened into the cylinder or rotor of a turbine engine, and turns 
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MAKING GLASS & BLOWI NG IT INTO SHAPE 



Glass- making is a very ancient art, and the manufacture In this picture the molten glass The molten glass on the end of the 

to-day is cariiedon in much the same way as it has been made from the fusing of the raw tube is now marvered or rolled to 

for centuries Here a pot in the furnace is being loaded materials is being gathered on the and fro on a metal table to get it i 

with raw materials < sand, potash, and oxide of lead end of a blowing or shaping tube into a rough shape before blowing I 



Here the workman is blowing the molten Having blown the bowl the workman is now shear- This workman is casting or 
glass on the end of the tube to form the ing or cutting the rim level. The stem and foot are fixing the foot on the bottom 
bowl of a wine-glass. Great skill is needed already in place . Of course, the glass is still plastic of a jug that has been blown 



Here the workman, having blown the glass jug and fixed the The jug is decorated by cutting a pattern on its sides, a skilled work- 
foot on the bottom, as shown in the previous picture, is placing man holding it against a rapidly revolving wheel. These pictures 
a handle on the jug, using a strip of glass that is still plastic were taken at the works of James Powell ft Sons (Whitefriars) Ltd. 
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THE ROMANCE OF A BOX OF DATES 

Hundreds of thousands of boxes of dates are sold in England every year, but how many of the people who 
buy them and enjoy the dates realise the extraordinary romance that centres around the growing of these 
fruits? Here their very intciesting story is told in some detail 


O ne of the most valuable, food 
plants in the worlel is the dite 
palm It grows m hot city 
countries, sending its roots deep down 
to find water and requires very little 
< in on the* part of in in It begins 
be iring fruit when it is only sc vui 
u us old and it goe*s on producing 
dusters of elites foi two bundled yi trs 
l he e town of feather like leaves 
< u h upw irels of twclvt feet in length, 
whidi fc>ttns at tilt top of tlu stem a 
hundred feet above tilt ground pro 
vide w< home shade tiom the hot sun 
md 1 1 most evciy put of the plant has 
some use 

Iht fr tut provides a complete food, 
it vickls a syrup that is list'd for con- 
fections tht st ilks of the 
bunt lit s toftemd by boil « 
mg uc u td for hiding J 
t ittk a pint is diddled 
from the elates which de>ts 
not conn within the pro- 
hibitum of tlu h ) r a n 
i g 1 1 n s t wme mot lie i 

dunk is mult fiom the 
sip tlu conic el tuft in 
the et ntrt of tlu ciown ol 
It ives which consists of 
bit urc le ives in their un- 
developed state is tfiten is 
i vegetable the fibrous 
puts of the leivts aie 
mult into iopts ba kets 
in it andpuuuers md tlu 
imur fibrous buk is used 
foi tire eoielage ol ships 
navigating the Red Sea 
1 hough the timtxr of tht 
trunk is uselebsfoi plank 
mg it soves well enough 
for posts anel railings and 
a farinaceous food some 
thing like sago is obtained 
from the pith 

An Invaluable Boon 

Its native land is the 
Noitli of Afne^i and pos- 
sibly also Arabia and 
Pusia and it is difficult to 
know what the people of 
these and countries would 
have done through the 
centuries for food had it not 
been lor the valuable date 
palms that grew m the oases 
1 he plant has t>een cai- 
ried to many other parts of 
the world but in few areas 
does it thrive as well as it 
does in its native home It 
now grows and flourishes m 
CalPonua, and its mtio G 


duct ion into Xineric i is » grt it lorn tme 
and a tnumph ol nun 

I he Spmish mission uus wiu the 
first to glow dite trees in ( ilitoimi 
me! they u md the -»e from d ite stones 
brought bom Sp im \\ e all know th it 
a palm pi u\t e ui be giown bom t d it» 
tone for nimy people m 1 uglinel 
glow mu ill pilnis in flown pots Hit 
stout s which the Spmish mi ion tries 
planted in C ill forma gu w into litis 
but a c ui unis thing w lue b the Sp minds 
could not understand was th it while 
tlu trees foi me d ittraetnc oni intents 
to relieve the 1 mdse ipe only some of 
them piodueecl fruit md tint fiuitwis 
not very good Ilu rest of tlu flees 
inert 1\ vie hied polk n be iring flow « r , 



Gathering dates in a palm grove in Southern 


In tlu middle of the nineteenth 
century the Aim ue ms thttmuned to 
in iht mother tifort to grow d itt pilnis 
in ( ihfornia which should yuld fruit 
as excellent as tint piodueecl m Noith 
Afne i I hey obtained elite slows 
this turn not fiom Spun but fiom the 
legion of tlu Pet nn (nilf Again the 
trees grew and flourished blit only a 
few of them ptoduecd my hint 

Whit wis the explan ition ot this 
strmgf hippemng * iheie w is no 
dillKiilty m glowing fruit be irin f elite 
pilm in Noith Africa oi Persia wh\ 
then could tiny not be grown in tlu 
gt in il elimitf of Cahfornn * Ivcrv 
thm t > was m tluir fivour end yet the 
trees would not do the work that w is 
re (pure el of them 1 In i< 
must be some seeret md 
the Ann tie ms elite i mined 
that they would find out 
w hat it w is 

How to Grow Dates 

lhey in ide a e ireful 
study of elate cultiv it ion 
in its native home and the 
hist thing they cli covered 
w is th it it w is much lx tte i 
to glow the dite pilnis 
from suektis than tiom 
stones Ihc young tiee* 
produce sue kers round the n 
b iso and the Ar ibs t ike 
these suckers from the best 
frets and use them to stir t 
new trees and plintitions 
lhey never plant elite 
stones, for mvarublv the 
stones proiiuce hurt lx u 
mg trees and mere penile n 
be an tig trees in about e qual 
propoitions 13y taking 
suckers from the best fruit 
bearing palms the Arriv- 
al ablt to avoid glowing a 
luge number ot useless 
plants 

(flowing dates is some 
thing like growing apples 
m Lngland Ihc gardenci 
doe 1 not plant pips m orcle i 
to get a tree producing the 
apple's he wants. He take s 
a bud from a suitable apple 
tree and grafts it on an 
other tret fiom which the 
branches have been cut 
away This tree is calk d 
tlie stock and tht bud 
grows till the stock has 
dev eloped into a tree like 
that fiom which the bud 
uun was taken 
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WONDERS OF ANIMAL AND PLANT LIFE 


Just as apple pips do not pioduco 
trees yielding the same excellent 
fruit as their parent, so date stories do 
not always grow into tiees yic ldmg the 
excellent fruit of their parent trees 
The Arabs discovered this iact long 
ago, although they did not know the 
reason for it 

The Americans now determined to 
grow d ite palms from suckers taken 
from the best fi mt be aung trees; 
but this, of course, was a much more 
difficult busim >s than growing trees 
from seed Anyone can get a (kite 


The Government of the United 
States now sent an expert to Noith 
Africa to study date cultivation there, 
and to bung back with him suckers 
from good trees, and at the beginning 
of the piosent century success was 
obtained The suckeis wcie secured 
at Biskra, m Algol la, where the 
finest dates in the world grow, and 
where there are something like half a 
million date palm trees growing Bvery 
tice yields between a hundred and two 
hundred pounds of fruit a year 

The American expert learnt, among 


will not thrive where there is ram 
and damp in the atmosphere 

Whore date palms grow wild there 
are as many trees yielding pollcn- 
beaung flowers as there are fruit- 
bearers , but, of course, in countnes 
like North Atnea, Arabia and Persia 
water is a precious material and must 
not be wasted there is so little of it. 
'Jo allow so many pollen-bearing trees 
to thrive and use up the water w'ould be 
wasteful, and the Arab t ulti vators there- 
fore allow only one pollen-bearing palm 
for every hunched fruit-bearing palms 



WONDERS OF ANIMAL AND PLANT LIFE 


nght time, did not receive the pollen 
from the male* flowers 

The natural way in which the wild 
date palm is teitihscd is by the wind 
blowing the pollen fiom the male 
polk n beating flowers of one tree on 
to the female flowers of another, ami 
it is to ensure as many as possibh 
of the female* floweis being feitihsed 
that so many pollen leanng trees are 
product d . far mote, indeed, than are 
ically necessary Nature is very 
prodigal m such matters She always 
produces a vast deal more than is 
requited, in order to be sure that her 
purpose is ( amed out 

The people of North Africa, however, 
manv centuries ago, discovered that 
it was a waste to have an unnecessary 
nurnhtt of pollen-bearing elate palms 
me up) mg the giouncl, and so they 
found a way of aitiiic idll> 
tcitihsing the female flowc is 
By avoiding waste and no ] 
longer leaving the fertilisa- 
tion to chance, they wctc i 
able to do with fai fewer 
pollen beam ig trees 

I he Ai ibs cut branches 
with pollen-bearing floweus I 
from the male trees and, 
climbing up the fruit 
beating p dins tied these 
brine he s among the female 
bio semis Iheu, as the 
trees swi\ eel m the wind, 
the pollen fell into the 
elusteis of hint b* anng 
flowns, and, as a ie mlt, 
tluse wen icitllis'd anel 
a line eiop of n< h dates 
re ulte el 

Artificial Fertilisation 

I \)n in nc e b 1 o 11 g h t 
icicle <1 skill anel now the 
Ai ib instead of tying 
hi me lies of pollen bearing 
floweis to the tiee, t«ikcs a 
twi, eif pollen flowers with 
him and ope nmg the sheath 
oi ii nit flowers slips m the 
bunch eil polleu flowers and 
ties it stciinly in position 
Then, as the tie*e* is blown 
m the biee/c, the pollen 
is shaken out and earriecl Date palm 
to eve iy female flown in protec 

the cluster In this way 
a splendid crop of dates is 
procured year after ye ar 

1 he Americans, learning this method 
of futihsation, followed tht example 
of the Aiabs, aud now they, too, are 
able to obtain excellent crops of 
luscious elates 

IIow important this artificial fer- 
tilisation of the date palm is has been 
proved more than once A rcmaikablc 
instance occurred in the year 1800 
when the date tiecs in the neighbour- 
hood of Cairo did not yield a ciop of 
fruit 

The explanation was that the French 
and Tuikish troops had boon fighting 
all over the country in the spring, and 
field labour of every kind was sus- 
pended, including the fertilisation of 


the date palms The female trees put 
ioith their bundle's of floweis in the 
usual way, but not one upcmeel into 
edible fruit The wind had seattcieel 
the pollen of tlu male tiees ill ove i the 
country, but there had not been sutli 
eicnt to i each tlu gcnns in the female 
floweis, and thus ctisiue flint fmining 

In Pei si i during a nvil w ir one suit 
choppul clow'll the male date tiees of 
a whole piovuice wine h the\ had in 
vailed in order that the ft itihs.it ion of 
the ft'mile tuts might bo stopped and 
food supplies cut off 

Saving the Pollen 

The people of the pi ov met however, 
anticipating such action, had very 
carefully gathered a quantity of pollen, 
which they kept m closed vessels, anel 
they were thus able despite the at turn 



Date palms in California with male pollen branches tied on the trees 
and protected from the wind by canvas bags The pollen falls on the 
female flowers, fertilising them and pi oducmg big bunches of dates 


of the enemy, to impregnate their trees 
anel produce a ciop of fruit ioi har- 
vesting when the enemy had pas cdun 

\n Italian poc*t of the fifteenth 
century tells us of a female date tree 
wine h had stood lonely and bairen nc ar 
Ottanto, until one season a favouring 
wind wafteel towards it the pollen of a 
male tier that grew sixty mile -» aw iy 

The Great Importance of the Date 

The enoi minis importance ol the 
date m Eastern countnes, and the 
high esteem m which it was held, is 
clearly shown by re fere ncc*s to it m 
the Bible Wherever thr palm is men- 
tioned it is the date palm that is 
referred to We are told that " the 


righteous shall flourish like the palm 
tree that judge's dispensed justice 
micl« r palm tree's, that the palm was 
the symbol of victoiy and that 

m a war, to captuic a city of pilm 
lieu's was regarded as a gnat success 
Mohammed, too uses the palm as a 
svmbol of vent ration anel tonipaies 
the virtuous and generous man with 
the elate palm cltclmng that ‘he 
stands in it In fore hi. lend and m 
every action ht follows the impulse 
ie rent'd from above M 

We can quite understand all this 
honour being done to a tre*e which 
rears its stem and espmels its bioael 
and beautiful shade when not lung else 
will grow, to shelter man fiomthc burn- 
ing rays of the Sun and to gn r him food 
The date palm is a vtrv slow- 
pt owing tiee, anel even m a gexiel soil 
and a conge mal e limatc old 
tun s do not g im mote lhan 
a foot in he lght in live vears 
It is said that some of the 
Irene's sixty feed high are two 
or thicc bundle tl ytars old 
l he cultivation of the' 
elate Inc is naturallv an 
ob|ect of gieat importance 
m Eastern countries and 
in some parts of Noith 
Able a anel in the valleys of 
tin Ifeja/ it is almost the 
sole suhj et of agiicnltuie 

A Palm Tree for a Wife 

1 ) it i tiees pass horn one 
pel son to mother in the 
course* of trade fire handed 
down from lathi i to son, 
and aic sold in e lumps or 
m single tiees Olten the 
pfiec pud for a wife to her 
iathu ce insists ot one oi 
inoic date tiers 

lhe hint of the date palm 
is not the only product of 
this tree which comes to 
hmopc A luge business 
is done in expoiting palm 
leaves ioi use in ichgious 
processions, both of ( luist- 
lans and of Jews We ic- 
mi mbei how that when 
Jesus rode into Jerusalem 
i the trees on what we now call Balm 
alls on the Sumlav , the people ‘ took 
i of dates bram lu s of palm tree's and 
went forth to nii'ct hun, M 
spicMdmg the bi.ine he s m the loaelw iy 
The dories or kerne Is which arc as hard 
as horn aie e arv ed into beads and strung 
toge the r to foirn Paternosters for sale in 
( atholic countries and a eonside*rablc 
mdustiy of this kind exists in ditlerent 
paits of North Africa L lie stones by 
the way art also used foi anothci pui- 
ih)*’ They arc giouncl up into powder 
by means of hand-nulls and used for 
tooel for camels, which eat the stones 
thus picpared with evident iehsh 

llv elate palm is thus venciated by 
( hnstians, Jews, and Moslems, and 
it is mteiesting to remember that on 
the coins ot the Roman Eniperois 
Vespasian anel 1 itus, Judea was typified 
by the representation of a palm tree 


WHAT OUR COMMON FOODS ARE MADE OF 



The things we eat vary a great deal in food value. Some popular foods contain so little nutriment that they are not worth eating at 
all. We need, in order that we may sustain a healthy life, certain substances, and these we obtain from certain foods we eat. Protein, 
which supplies U3 with nitrogen and builds up our body, can only be manufactured by living plants and animals, and we find it in all 
sorts of ioods, though in varying quantities. White of egg and the casein in milk and cheese are familiar forms of protein.. Then we 
need carbohydrates and fats to give us energy. These are really fuels, and are burnt up in our bodies just as coal is burnt in a steam 
engine. Starch and sugar are two forms of carbohydrates. We also need water, and a certain amount of mineral matter. In this 
page we see the proportion of these various substances in milk, bread, mutton, fresh herring, bacon, eggs, bloater, golden syrup, honey, 
beef and cheese. The nutritional and health-giving value of foods is also governed by their vitamin content, as explained in page 71 1. 
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WHY A DOG PANTS & PUTS OUT ITS TONGUE 



We must have noticed that when a dog is very hot, as, for example, on a warm summer day, it lies down, opens its mouth and pants. 
Why does it do this ? We do not pant in hot weather. Well, if a body is to remain healthy it must go neither above nor below a 
certain temperature. Now, in hot weather we are able to keep our bodies cool by perspiration, that is, we give off moisture from glands 
all over our bodies, then, as this moisture evaporates, it leaves our skins cool. But a dog has sweat glands only on the skin of its footpads, 
and so it is unable to keep cool by perspiring as we do. It therefore opens its mouth and pants or breathes quickly, in order to get rid of 
as much moisture as possible by its lungs. That cools it in the same way as perspiring cools us. In ourselves the sweat glands are 
most numerous in the palms of the hands, the soles of the feet, the forehead and the sides of the nose. That is why when we get hot 
our hands and feet get very moist and beads of perspiration stand out on our foreheads and noses. Sweat glands are absent from the Ups 
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HOW A MOTH FERTILISES A FLOWER 



The field bindweed is fertilised by the convolvulus hawk moth, as shown here At the base of the flower s trumpet there is nectar, and 
the moth, desiring this nectar, put*, its long tongue down as far as it can In doing so its head comes in contact with the antners or 
male part of the flower, and the pollen is rubbed off on to the moth’s head The moth then flies off to another convo ™us, ami as 
it puts its head in to reach the nectar the pollen on its head is rubbed off on to the stigma or female part of the flower and the result 
is that the ovary containing the seed bud is fertilised, and seed is produced Later the seed case bursts and the seeds are thrown out 






THE ROMANCE OF THE STETHOSCOPE 

If you have been examined by a doctor, you have probably noticed that he took out a little instrument con- 
sisting of rubber tubes and ear-pieces, with a little flat piece which he placed against different parts of your body t 
and carefully listened. The instrument was called a stethoscope, and he was listening to see how your heart was 
beating, or whether your lungs were working properly. This instrument is of very great importance, and 
all doctors carry one. The story of how it was invented and how it is used is told m these pages 


W F should hardly expect to find 
anything romantic about a 
sciditifii instrument with a 
foi bidding name like stethoscope The 
word comes from two Greek words, 
stithos me liung the breast and skopos 
me ailing a watcher and stethoscope 
1 not at all a bail name for the 
instiument for it clots enable tlu 
doctoi to gam knowledge of what is 
going on inside 0111 body almost as 
though he were there watching 

In tlu se days ne> eloctor would think 
of going about without Ins stetho 
seope il is an essential part of his 
equipment and 1! vou hive ever had 
a bid <old e>r tumble with \euu chest 
01 hf ut uid tlu doe tor h is bt cn e ilhel 
m h( his (erl only plated his stetho 
scope eg unst some part of vour body 
uid the ti hstt n< el 


Yet although the instrument is so 
important and is list'd so much it wis 
invented only as recently as 1M4 In 
that year a famous French doctoi 
named Rent' Lit mite was walking 
neat the Nukei Hospital m P.itis 
which was lull of suk and wounded 
soldiers oi Napoleon’s Aimy Liennec 
always worked haul to he lp the se men 
many oi whom wt u dying of tuber 
e ulosis 

As lu walked near the hospital he 
noticed a number of children playing 
at see saw He watched them and saw 
ilia! thtv stopped moving the plank 
up and down 1 hen one of the 111 plae cd 
his e ir against the beam at one end 
while a hoy it the othe 1 end sciate lied 
1h< wood \\ hat could the y be doing ? 
T linnet was gnatly mteieste 1 He. 
mule inc|uines md found that the boy 


with his t'ar on the wood at one end 
could distinctly hear the scratches 
made by the boy at the other < nel 
although these' wete not at all audible' 
to tiny body standing close by The 
rhildnn had mule up a code and weie 
sending messages to one another the 
sounds being transmitted through the 
timbc'T inste id of through the air 

this gave I k nnc»e a great lele a Whv 
should lit not use a wooden tube or 
cvlindei ioi listening to the sounds 
prod uc eel in the interior of the che st by 
the u tic in of the hi ait or lungs 

He carried out his idea and had a 
wooden tubi made It was the fust 
stethoscope* the world had ever seen 
Lac mu ( used it and listened to the 
sounds inside the boelie s ot his p itic nts 
but in those e arly elavs little was known 
about what the different sounds me mt 



In the left-hand picture we see the birth of the stethoscope, which the doctor uses when he sounds our lungs The instrument was 
invented by the French doctor, Laennec, who noticed two boys sending messages through a see-saw While one listened at one end 
his companion scratched on the plank at the other end. This gave the idea for the stethoscope which doctors now use so much In 
the right-hand picture we see little Leopold Auenbrugger watching his father, an innkeeper, tapping the wooden casks to see how 
much wine they contained. When Leopold grew up and became a doctor he tapped on people’s bodies to learn their internal condition, 
and this is still done by doctors when they examine us to find out if fluid has formed on our chests 
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LISTENING TO THE LUNGS WITH A STETHOSCOPE 



When a doctor wants to know the condition of a person's lungs or heart T he places one end of an instrument* called a stethoscope, against 
the body and listens by means of ear-pieces. This instrument, by shutting of! outside noises so that any sound made by the lungs or 
other organs in the body can be heard distinctly, enables the doctor to learn a great deal about the state of health of a patient. The 
stethoscope is a very important instrument, and there is a statue of its inventor, Dr. Rend Laennec, standing in the Market Place of 
Quimper, his birthplace in Brittany. How a stethoscope amplifies sounds inside the body is illustrated in the opposite page. 
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MARVELS OF CHEMISTRY AND PHYSICS 


Laennec, however, made very care- 
iul notes, and then, when any patients 
died, and there was an examination 
of their bodies, he tried to link up the 
sounds he had heard with the con- 
dition of the inside of the patient's 
body. A few years later he published 
a book which he called " On Auscul- 
tation.” This difficult word simply 
means the act of listening, ami is made up 
from a 1-atin word meaning to listen. 

The art of listening 
is very important in 
the examination of 
a patient when a 
doctor is trying to 
find out what is 
wrong with him. 
l lus was recognised 
even before 
Laennec 's time. 

Early in the eight- 
eenth century there 
was an inn-keeper 
at (iraz in Austria, 
who had a son 
named Leopold. The 
boy used to help his 
father in the various 
duties of the inn, 
and he often noticed 
that his father went 
to the large wooden 
casks in which the 
wine was kept and, 
putting his car 
against the wood, 
slapiXKl the casks. 

Young Leopold 
was interested, and 
•soon found out that 
his father did this 
in order to discover 
how much wine there 
was in each cask. It 
was impossible to see 
through the wood, 
but if the cask was 
set oil end, the car 
placed close up to 
the side and the 
cask slapped at 
various places from 
t he top down, it' was 
easy to find the level 
oi the wine. 

The note was low 
where there was only 
air inside, but when 
the place was reached 
where the wine hap- 
pened to be, the note 
suddenly became 
much more highly 
pitched. 

Years afterwards, 

Leopold Anenbrug- 
ger, for that was the boy’s name, be- 
came a fashionable doctor, and official 
physician to the Empress Maria 
Theresa. Then he suddenly remem- 
bered what he had seen at the inn. 

One day, when the body of a patient 
who had died was opened, the chest 


was found to be full of fluid. ,# If I 
had only known," thought Dr. Auen- 
brugger, “ I might have saved this 
patient's life." But he had never 
suspected the presence of the fluid. 

Was there no way, he asked himself, 
of making the discovery while the 
patient was alive ? Then the tapping 
of the casks flashed upon his memory. 
He decided to try the same thing with 
his patients. He did so, and the plan 


regular methods of examining a 
patient, and probably a good many 
readers have had it practised on them. 

It is very interesting to think that 
from the observation of two boys came 
these great discoveries in connection 
with the examination of the human 
Imdy. Now, in addition to the stetho- 
scope and the tapping, we have a still 
more valuable means of examining the 
inside of a patient’s body. An X-ray 
photograph is taken, 
and by this means 
much can lw learnt 
that cannot be 
know r n otherwise 
The use ol the 
stethoscope has been 
greatly developed in 
modern times. Now, 
instead of a simple 
hollow wooden tube, 
the stethoscope 
consists of a chest- 
piece from which lead 
two rubber tubes 
with bone or metal 
ear-pieces. 

Experience with 
such stethoscopes en- 
ables the doctor, as 
a rule, to discount 
anything that is out- 
side the body, but 
the danger of over- 
looking faint sounds 
or of confusion from 
sounds produced by 
the rubbing of the 
clothing makes it 
necessary* to have 
the chest exposed as 
thoroughly as pos- 
sible when examining 
the heart or lungs. 
Two sounds can be 
heard from a normal 
heart — “ lub — dup." 

An ear-trumpet, 
used by deaf people, 
is only a form of 
stethoscope, and, of 
course, a megaphone 
or speaking-trumpet 
is of the same nature. 

The stethoscoi>c is 
extensively used in 
testing welded metal. 
Wc all know how 
when a long-distance 
train comes to rest 
at a railway station. 

This picture-diagram shows how the doctor uses a stethoscope to listen to his patient's ^ 
heartbeats. The vibrations from the heart pass through the body and are picked up by }>, ll I | r ‘ ilT1 

the diaphragm of the stethoscope (lower circle). The sound is then carried through antl ta P s tae wheels 
the tube to the ear-piece and is registered on the doctor’s ear-drum (upper circle). w, th a hammer. ‘He 

does this in order 

was a splendid success. He called it 
percussion, which simply means a 
beating or sti iking, and he wrote a 
book to show its value and importance. 

Ever since that time doctors have 
carried out the practice and found it 
exceedingly useful. It is one of the 



to discover if they are sound. 

Welded metal joints used to be tested 
in the same way, but a blow with an 
ordinary hammer loud enough to give 
the required information, is liable to 
injure the weld. Now the stethoscope is 
used and only a gentle tap is given. 


SOME SIMPLE EXPERIMENTS WITH AMMONIA 


I r is always interesting to < irry 
out cxpci urn nts with J.unili 11 
tn at ( lulls sin h as w< ait med to 
in the lionit In some w ivs this is 
more fuse in itinp than when we tin 
tlaboi lit < xjx uiiunts in the school 
laboratoiy with i v im t\ of c he mu ils 
that have been ‘pie i illy pure h iscd 
foi the ] hi r post 

In fitlifi put of this beiok m inv 
experiments t \n elcsuibcd whuli < an 
l>t tairittl out with such vc ry f uniliar 
substances as u silt anil sod i 
\nothci niattiial whuli is found in 
most bonus is ainmonn ot xathu a 
solution of ammonia tot ammonia 
itself is i gas (olomhss and very 
pungent to th< iiost Jt is of tomsi 
tin hi is ot smelling dts which when 
tlu\ are fn sh mike us jump or start 
if wi t ike a goe>el sndf liom the botlli 

What Ammonia Really Is 

Ammonia is <i e h« run al compound 
made up of mtiogen ind hydrogen 
pasts each moltc ult of which contains 
mu atom of mtmgcn and time atoms 
ol hydro; <u Ammonia pas is very 
soluble in witu and at tlu orclinaiy 
tnnpciitim and pressuic of the 



An experiment showing that ammonia 
does not act on copper filings till air 
is admitted to them 


atmospheiL one \olunu of walci will 
absoib about i -joo volumes of am 
mom i 

Now having It irnt i pood deal 
alnmt the substance with whuli we up 
pomp to de 1 d let us pioeced with 
our e \)h umc nts 

1 irst of all we take a •>mall bottle 
and till it with liquid ammonn such 
is i kc pt for house hold purposes 
Tin n we iltnp into it a lew bripht eopptt 
turnings or filinps that we can obt un 
at an\ place when metal is wot keel 
lln loe d non monger could piobabl\ 
suppl\ us with a little \\ hen pul ting 
Hit copper turnings into the bottle oi 
ainniom i we must be cartful to drop 
them in gentl\ so that no air ge ts in 

A Striking Change 

Having pup ucd oui bottle we 
eoik it tightly md then leave it tor 
some hours On re tinning to the 
bottle we find it looks exactly as it did 
when we lirst put the eork in The 
ammonia solution is without eoloui 
and the topper turnings ate lying at 
the bottom ot the 1 Kittle mu hinged 


Now let us pour out of the bottle 
most ot tlu* liejiud leaving only a little 
at tlu bottom Cork up the bottle 
again and shake it well Almost 
eliuctly the' liquid begins te> turn blue 
What is the c iuse of the change ? 

■Well what has happened is this 
The oxygen of the* air which entered 



A solution of ammonia appears to boil 
directly heat is applied 


the bottle* when w< penned out most of 
the liquid am i noma togcthci with the 
ami non 1 1 has acted em the copper 
leu tiling a new chemical compound 
which is known 1 o chemists as am 
moniatecl copper li\ dioxide, and it is 
this which gives the* liquid its blue 
colour When tin bottle was full to 
the brim of ammonia then* was no an 
anel therefore no oxygen to assist in 
the chemical c h inge 

Bubbles of Gas 

let us cany out anotlui simple 
cxpeiiment with ammonia which may 
cause u -» some surpiise In a gl iss 
fl isk, which should be made of fanly 
thick glass so as not to ciaek easily 
whim we heat it, we place a stiong 
solution of animoni i so as to have the 
flask about halt full We hold the 
flask over the flame of a spmt lamp or 
small gas ring Almost immediate Iv 
the liquid appears to be boiling and 
bubbles rise i apielly, e xat tly as tlity do 



A piece of ice placed m a tube of ammonia 
gas dissolves the gas and is itself melted 


when water is boiling The liquid 
is not ually lxulmg, but owing to the 
applic ation of waimth a certain amount 
of ammonia gas is at oiue given off 
Ihi water, when warm, will not hold 


so much of the gas in solution as when 
it is cold We* can know that ammonia 
gas is being given off by putting our 
nose near the mouth of the flask or 
bottle we shall smell it 

Let us pt rloim tlu same experiment 
again but this time we put a pe*i 
for ate d cork m the neek of the flask, 
with a short piece* of glass tube stuck 
through the cork to act as a delivery 
tube We* should see that this is gas- 
tight by putting wax oi grease all 
round where the pipe comes out of 
the cork 

Collecting the Ammonia 

I'll te*c tly we warm the* flask the 
bubbles rise again and the ammonia 
gas as it is given off passes through the 
delivery tube into an inverted test- 
tube which we hold ovei the e>utle*t 
In a ft*w moments the test-tube is 
hllc d with ammonia gas We hold the 
test-tube upsidt-down, because am 
monia gas is inuc h lighter than air 
and tlu ic foie list s 

Having our te*st-tubc* full of t lie ga^. 
wc next set it mouth clow nvv aids m a 
basin of watci Almost elite c tly the 
watei bt*gms to dissolve the aimnom i 



Collecting ammonia gas in a test-tube 
and seeing the water rise as the gas 
is rapidly dissolved 


and although we cannot sec it doing 
this we know that it is happe nmg 
because the water uses in the test- 
tube elnvcn up bv the pressure of the' 
atmosplitre outside on the w ittr in 
the basin 

A final cxpeiiment may be eat tied 
out with ammonia We collect a test- 
tube of ammonia as in the la*t expert 
mtnl and then, while the tube is full 
ot the gas, place m it a small piece of 
ret*, closing the mouth of the tube with 
our lingers so that the gas niav not 
be able to tseape 

Ice Absorbs Ammonia 

Very soon the ice will be melted, 
and a solution of ammonia formed for 
the tendency of water to absorb am- 
monia gas applies even when the water 
is frozen solid As the outci suitaee 
of the u e absorbs the gas sufficient heat 
is developed to thaw a layei and the 
water so produced absorbs more am- 
monia, producing more heat, and so 
the actum goes on, till the small piece 
of ice is completely melted- 
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THE MYSTERIOUS CONE OF LIGHT 


A little-known phenomenon of the sky is that which is calleci by astronomers the Zodiacal Light It 
consists of a very faint cone of light seen at evening after the Sun has gone down, n nd in the early morning 
before the Sun has risen, and it is sometimes observed in Lngland Here wc read about this strange sight 


T in ri is *i stumge nglit which we 
m ry sometime s sc e in t h< < vc mng 
01 early morning Jut Ik Tsoi tin in 
Hemisphere it is most often seen in the 
eve lung riming the months ot tebru irv 
and Much md m tht nioimng duimg 
Octohit mil November In tin evening 
it ippt us in the vm stein sky duel in the 
moi mng bi fou dtwnmllu e isternsky 
It eon ists ot i funt cone of liglit 
its apex listing ibout h df w ty hr twe « n 
thi hori/on inrl the zenith, winch is 
tlu point ovii out hi uU (rcnnilK 
it is lnnter thin the Milky W i\ md 
is not viiy ofti n ob^eivr (1 it all \ny 
mionhfjil will obsi in i it It is si intuit 
and is ritlui like (hr hr mi of i viiy 
wr il s< m blight r\i<pt tint the 
bio ulc i put r< sts on tlu hoitzon and 
tin point is ii]) m tlu sky 

Wild i])])i us to be tin ipi \ of tlu 
<oik howcm is nr>t i< dly tlu limit 
ot tin / kIi k il 1 Jit .is it is i lllid 
ioi nun ol sue net till us tint tlu-* is 
i Jiitiiiurd as i v < i v we ik ti ul of light 
to the opp >ijtt suh ot tlu skv where 
it n on 1 in id iii < ul 


What is tins stt mge light * Si u ntists 
dtr not dgiecrl It nsi d to lx thought 
tint it was a kind ol till to tlu J nth 
souu thing like the till of i comet It 
is now belie vi d by some to be tht 
re Her turn ot light on i ling of nuiiutr 
pai ticks tint surround the Sun very 
much in tlu ‘■um win is Situins 
ring-* suit omul tint planet 

Otlui istrononu i s lxlu\< tint it is 
the re Hut ion of sunlight on misses 
ot hydrogen it id he hum gis high up 
in om itmnsphcrt while othets ag un 
think it is elm to putirks expilkei 
elntnedly tiom the Sims poles oi hi 
otlui words it is in e\ t iision of the 
Suns coion i the glnwtn r h do tint is 
s« r n dining m ellipse to uitound tlu 
Sun I lu ling the oi y is believed to lu 
the mot piobihlt expluntion ot tlie 
/odi u d light When the lijit is 
m ilv eel by the *.pe etio e ope it is 
tound to be lelentie il witli simhg lit 
1 he /exilic d light so Cdlleii be 
r mse foimeily it w i only sun >i 
the / line the belt of e onstc 11 itions 
lint the Sun ippcustopis through 


is most often obsrtveel in the ito])Ks 
Jhi re it is visible dftii twilight on 
any ck u moonless i veiling md lx tore 
tvvihglit on my e le u moonk ss moiiung 
inrl is mote vntieil thin whin it is 
obse tv i el m norllu i n 1 dituele s like that 
of J ngl mil It is alw ivs <h iwn out 
in the elireetion of the e liptie til it is 
the Suns ippmiit mbit in the sky 
Comic etc el with tin /odi u il light 
in some wav though t u le >*s distinct 
is whit is known .is the ( re ge use lu in 
m lountu glow (.u f ensc lu in i> made 
U]) of two (jriimdn words nu mmg 
op]>osite md shining and it is i faint 
luminous pitch m the sk\ on the 
cihptu in i direction opposite to tlu 
Sun It cannot be seen in ]iuu July 
fkicmlxi oi ! mu irv bee nisi in those 
months the Milky \\ ly obse me s it 
1 lu collide! glow i so 1 unt th it no 
definite outline cm be ek tee ted but it 
eovtis \ 1 irge ue i of the '-ky N> 
t xpldn iti >n ot it e mix given dthough 
some hive thought tint it is e iiisirl 
bv n flection horn ‘mill mete oik 
p u tie le s 



These pictures show the Zodiacal Light as it is sometimes seen m England though in the pictures the brightness of the light is some- 
what exaggerated It is generally very faint and consists of a cone pointing slantingwise The appearance is something like the beam 
of a very weak searchlight inverted The Editor of this book has seen it at Cambridge The picture on the left shows its appearance, 
and that on the right gives the possible explanation The Zodiacal Light is supposed to be a reflection of sunlight on minute particles 
of matter surrounding the Sun A line drawn from the apex of the cone through its centre would lead to the Sun below the horizon 




THE MYSTERY RAYS ON THE MOON’S FACE 


O f the many strmgi fi iturts that 
tr< s (in on the sulfate of tin 
Moon by mi ans of the tell *-1 oju 
thi most mvstmous 1 Ihi senes of 
bright stre iks 01 riys that diveige 
bom nnny oi thi big inttrs 

flu most notice ibl< of thi si rays 
riaih out in ill dim lions from tlu 
M<'d<rit<i lyilio In this 
gioup more thin i hundml 
stu iks hive bun (ountid 
ind sonu of them tun in a 
(hurt lint through ill kinds 
ot mi 1 1 11 ill tit s fen a distance 
of boo mile s or moit bom 
thi ei itn I hi i lys oi 
ti< iks running from ( opu 
nuns though not so distinct 
oi long in < \ i n Rii iti r m 
mimlx r 

J hi fact th it thi si stnaks 
in sun onl\ lcidi iting bom 
tin iritirs ot tlu Moon 
mi TO sts tint their ougiri 
liis sonu (oniieition with 
tint of the natus 1 hi 
indy astronomers who luvi 
given iny cxhiustivi ix 
pl«i nation of tlu ia\s iri 
) imes Nismyth and fames 
( n pi nli i who togethu 
wiote a Ixiok on tlie Moon 
one of tlu best that hive 
hi t n published I lu 
phot opr iphs illusti itmg this 
chapter an taken iiom thi 
book 

1 hi fut that tin blight 
streaks ire im ari ihly found 
diverging from a eritei 
say tlu autliors linpus- 
Mvoly indicates a close 
ulationship or community 
of origin be twuu thi two 
plu noiiu ni they aic ob- 
wously the result of oik and 
the same lausitive ution 
It is no less cli u that tlu 
u tu iting cause or prune 
igtniy must hi\e In in 
\ i ry dc i ]> si ateil and of 
mormons disruptive power 
to have operated over such 
vast areas as those through 
which many of tin stre iks 
i xti rid 

An Interesting Experiment. 

With a view of lllustra 
t ng experimentally what 
tlu \ cone i ived to li ivc been 
the nature of this actuating 
iaust tlu astronomus took 
\ gl iss globe and hav ing 
tilled it with watci and 
lie nut tic ally sealed it thty 
plunged it into a worn bath 
lhc risult wis that thi in 
elostd water expanding at 
a gii ater rati than the glass, 
ixirtid a disniptivi torct 
on tlu mtcuor surfiu of thi globe the 
eonscijui net being that at the point 
of least resistance tlu glass was rent 
by a huge number of i lacks diverging 
in every direction from the focus ot 
disruption 

As can be sttn from the photograph 


of the gl iss globe on this pige the 
result is a stnkmgly similar countcrp ut 
of the diverging sire ik s\stini pro 
ctiihng from Iveho and othir lunar 
ci itcis 1 hi photogmph of the Moon 
showing lye ho at the top le ft h uul 
with his stn iks is cert only n inarkably 
like thi liictund gl iss bill As thi 


astionomers sa\ it seems impossible to 
usist the conclusion that the disrup 
tive action which originated the ciacks 
in the glass ball was similar to that 
which c aused the cracks on the Moon 
Nasmyth and Carpenter go on to 
explain that tht disruptive forex? in 


the ease of the Moon was due to the 
ixpansion of the molten substances 
insult during the early ages of the 
Moon ■» history l he expansion rent 

the solid mist of the Moon and pio 
duced a system of ladi itmg fissures 
which at once aftoidcd an outlet for 
the molten matter beneath l lus 
made its appeal ante on 
the surface simultaneously 
lion* the inui! mm sc ot 
< v ei v crack and u rcspec 
tive of all suiticc 
mcqu ilitics or lire'gulantii s 
Tht up flowing lav a spre id 
m both ducctions side ways 
and so produc i d stre iks 
ol great* l width than 
the cracks or fissuits 
thcmstlvcs 

When the Ice Cracks. 

As an illustration of this 
action the astrononn i s 
refit to tlu bihaviouv of 
watci be lie it li the lie of i 
frozen pond Wlun the ici 
is bictuud by sonu eon 
ccntiated pressure or by i 
blow ci uks radiite front 
the point of prissun and 
up through these the w itc i 
immediately issuers, making 
its appearanu on the sm 
tut of the ice along tin 
t ntn e com se of eve ry e rae k 
On i« aching the surf lie it 
spi i ads out on both suit s 
to a width far excel din* 
th it of tlu * lae k itsi 11 
Ctrtainlv the txpl iiiation 
stems a plausible oik, and 
the most likt ly of thosi 
that have be i n givi n foi 
tlu strange stn iks Sonu 
have tried to explain them 
by sugge ting that they ait 
streams of lava which have 
issued from the crate i at 
the ccntti of thi it tlivi i 
genet and flowed over the 
Moon s sin fut But this 
seems i veiy unlikely ex 
plana lion, foi lava would 
not flow in streams ol 
nearly icjual width m all 
diiections for hundreds of 
rmhs upr and down hill 
over mountain and plain 
Another reason for dis 
believing the lava theoiy is 
that so far as can b< st*tn 
the streaks throw no 
shadows as they would 
ceitainly do if thty con 
sisted of piled up lava 
Hus theory ot the crae k 
ing of the Moon's surface 
through internal pressure 
is quite consistent with 
the vapom theory briefly referred to ot 
Page 31 1 Some astronomers think 

that the brightness may be due to 
vapours still rising, while others believe 
that the brightness is due to vapours 
of the past winch have condensed and 
formed light-coloured deposits 



A photograph of the full Moon, showing the crater Tycho near the 
top with the mysterious bright streaks radiating in all directions 
This photograph shows the Moon as seen through an astro- 
nomical telescope that is inverted 



A glass globe which was cracked by internal pressure, showing 
bright streaks radiating from a central point in the same way as 
the Moon s streaks radiate from its craters 
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HOW WE MAY RECOGNISE THE CONSTELLATIONS 
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The people in olden times who spent their nights m the open air with the great canopy of heaven spread overhead, were keen astronomers, 
and it was they who named so many of the constellations, likening them in their fancy to animals and people and other things with which 
they were familiar On this page we see the principal constellations as they appear to the naked eye in England Here we are shown 
the chief stars looking directly north at nine o clock in the middle of April. The faint, cloudy band which ran be seen on the left 
and which goes across the heavens is, of course, the Milky Way, which, though it appears like a wi9p of cloud, is really made up 
of hundreds of millions of glowing suns It can always be recognised on a clear night, and it is a wonderful thought as we look at it 
to realise that it is really an incredibly vast universe to which our solar system with the Earth and the other planet* belong 
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This picture shows the heavens looking south at nine o clock in the middle of April The constellation of the Great Bear, part of which 
is shown, is directly overhead, and near the horizon is the long, straggling constellation of Hydra Of course, we want a clear night 
when the Moon is new or merely a crescent in order to see the full glory of the starry sky when the Moon is brilliant its light dims 
that of many of the stars, and it is not so easy to recognise the constellations Of course, just as it is interesting to pick out the 
constellations and know them by name when we see them, it is still more fascinating to watch the heavens regularly through the year 
and note their changing appearance In other parts of this book we see the sky looking north and south at other seasons of the year 
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A HOME-MADE TRANSIT INSTRUMENT 


W r t< II the tune by oui < lock-* and 
watches and the sc instruments 
aie quite ace urate enough foi 
onlinaiv purposes Hut as we know 
they often get fast 01 -dow anel it is 
absolutely nrccssaiy, it our clocks and 
watches 4 1 1 e to Ik set i il lit fiom time 
to time, th it t)ie re should be some w iy 
of knowing whit the n il tmv is It is 
aitionome i , who elise ove i t hi foi us 
M (viuriwich ami othc i ohsciva 
tone s the ic an vcr\ a< curate c kicks 
but c\en these have to be wale hcxl 
to see th it they eln not get wiong 
by the fiaetlon e>t i seeonrl 
How is the true time 
use or t line d * W e 11 it h 
eliseovcieel day by day 
an 1 n^ ht by night by 
w ite lung tlu ti<insit of a 
he i\enly body acioss a 
mimhan or un iginary 
line in the *-ky At mid 
d ly the ti insit of the Sun 
ie toss the mciiehan ot 
< tie < much l. observed, 
but e\en nioic aecuiatc 
tune i> leiunel by w.itc h 
mg ttie ti.insjt eit a stai 
4 1 s the star s ainval each 
2 I hocus docs not v«ir\ 

.is doe s the Sun s 

1 lu ti insit in ti time nt 
used b\ <ist lonome is ib 
.1 e nmpbe ated appuatus, 
consisting of a telescope 
mounte el so .is to he north 
.me 1 sunt li and s w i n g 
lomicl in the ttuc plane 
of the me ndi in It is 
*> uppoi te el on twe) pillars 
by me ms of .in axis that 
lies cvactly e ast and 
we st 

Inside the' telescope 
tube at the < nd is a (lie lc 
with tiny hues i unnmg 
ie ro'.s it Some 1 1 m es 
the lines arc stick lied 
thicaclsof spiclti silk, and 
at other time's the'y aie 
lint' lines iultd on a thin 
pl.itc* of vciy clear glass 
with a diamond point 
I his object is known «is i 
i c tick', a name leu iv eel 
fiom the Latin weml 
" rete meaning "a 
net ’ 

I he* passage of a star o\ei the* line 
of the meridian can ♦hen be \ery aec u 
lately noted and from the tiansit the 
iistronemue il clock oi chronometer at 
the obscr\ itoiv is die eked I he trail 
sit of tin Sun is observed in a simil.u 
w.iy 

Of course wr e mnot without grc.it 
♦•kill and expense make a tiansit mstiu 
ment sue h as is used at an obsei v atory, 
but we e in at veiy little cost m.ike a 
simple tr.uisit mstiume nt for ourselves, 
.mel use it foi obst*r\ing the passage 
of the Sun «u loss the meridian Hus 
will give us the cx.ict time within a lew 
comls 

( boost a window facing south which 
has i clcai e>pe n \nw fiom near the 
horizon almost up to the /cnith o? 


point overhead Now hang two plumb 
line's ex.e tly in tht* menelian by the 
method described on page 244 One 
should Ik inside the room and the other 
outsuie as shown in the picture 

In line with these plumb lines, and 
be tween them firmly fix to the window 
casing a strong wooden box alxiut 18 
111c hr s square I lien, by sighting along 
the two plumb lines, draw a pencil 
m.nk lound the outside ot the box to 
indicate 111 a rough w.iy the meridian 
Next bon two holes, thie'c quaitcis 
of an inch 111 diameter, on the 
line*, as shown, to ad as |>eep- 
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This simple instrument, which any boy or girl can make, will enable the 
amateur astronomer to find the time of true noon by watching the sun 
cross the meridian 


holes Ihcn boie a third hole m the 
same plane near the middle of the 
upper fat e of the box Nail over tins 
uppe*r hole a thin strip of tin 01 7 inc 
or shee l lead, and make in the metal a 
clean pm hole, which shall be in the 
plane of the two plumb lines 

One other line must be diawn this 
time inside the l>ox on the lower f.ice 
Wc make this cx.ictly in the plane of 
the* plumb lines bv sighting pa>t these 
.and through the ho'es taking a sight 
through one hole in order to cheek 
the lint as seen through the other 
All is now ready foi us to obst ive the 
Sun's transit acioss the meridian Just 
be foie* noon if wc petp through one 
of the holes we shall see inside the 
box an image of the Sun not quite 

at6 


a quarter of an inch in diameter on the 
west of the line which we drew 

Now, if we watch wc shall see this 
image of the Sun slowly creep towards 
tlie transit line The moment it first 
touches the line we look at the time 
by our watch Rather more than a 
minute afterwards the line will bisect 
the image of the Sun Wc ag.un note 
the time* Then when the image has 
passed and is touching the line on the 
other side we take the time once moic 
^c now take the average of these 
three times, and add or 
subtiact what is known 
.is the equation of time 
It is no use to give the 
equation of time hue, as 
it varic's foi different 
years, but we can hnd 
it ten oui selves foi 

r du iniy day of the yiar 
Oc under that date m 
' V | N>S Hit front part of 
San 41 W hi take 1 's Al- ( 
/n manat k,” which we 1 
\DeC can see at any hbtaiy \ 
Ihe* length of the 
day vanes at diftucnt 
times of the* yeai, owing 
to the fact that the Sun 
does not alw ty s artne 
it the lmiulian at the 
simt time but our clocks 
and watches aie r< gu 
lalod to run ace 01 ding f° 
an avu.ige which mikes 
all the cliys of the \e u 
of (cpid hmth Some 
times the Sun is ahead 
of the clock and some 
turns behind it Jhi* 
v uiation is c died the 
e*qu ltion of time, and so 
in finding by means of 
our tiansit msLiununt 
the time of true noon, 
we must add or subtract 
so many minutes and 
seconds attending to the 
tabic in the almanack 
lhe result will give us 
local mean tune within a 
second or two that is, 
we shall know the exact 
tune for the place whcie 
we arc making our ob- 
seivation, winch will, of 
course, be ditteicnt from 
Greenwich Time, unless we are actually 
somewhere on the meridian of Green- 
wich L very thing depends upon our 

having fixed oui plumb lines and 
chawn our lines on the* box accurately 
It we aie far from Gieenwich then, 
of course, wc shall have to make 
another adjustment, adding or sub- 
tracting so many minutes and seconds 
for the difference between Greenwich 
lime and local time In the British 
Isles, however, this adjustment is 
vi ty small 

All this may seem rathei complicated, 
but anv intelligent boy or girl who is 
interested in the sky and such things 
as the mysteiy of time, will find the 
experiment described a very interesting 
one to carry out 



Romance oF British History 


THE LITTLE PRINCES IN THE TOWER 

The itory of the little princes who lost their lives m the Tower of London as a result of the treachery of 
Richard Crookback is one of the saddest incidents in English history The only satisfactory thing in the 
whole story is that Richard in the long run gained nothing from his faithlessness and cruelty, for he had no 
sooner won the crown by foul means than he lost both it and his life on the battlefield of Bo&worth The 

story of the little princes i* told in these pages 


A fttr the death of Henry the Sixth 
in the Tower, the Yorkist king 
L Edward the bourth remained 
on the throne m reasonable security 
He had two brothers George, Duke of 
Clarence and Richard Duke of Glou 
cester who is often called Crookback 
owing to the fact it is said, that one 
shoulder was slightly higher than the 
other which gave him a bent appear 
ante Hi left aim also wis some 
whit withered 

It i verv difficult to U irn llu truth 
about some of these characters in 
<ail\ hi tor\ tor then ciiemu * made 
tin m out win sc th in tin > wcic incl 
then fin nd made them out bt lit r 
Om dc n ription of Richard siys 
Hint nc\ti was m my mm igicitu 
iiTiilnrmif\ ol both md niiTid 
loth of flit in tcpi ill\ dc 
loinu 1 Ol body Ik w i but 
low < mol bit kt d I o t> k 
sh uleleied pi iy loot* d md 
g g h It i v t 1 Ills f it c l it tic 
md i mnd hi complt vion 
w ii t h \ Ins 1< ft mu horn 
In 1 u t h di\ and witluud 
1 lio c \ it < w 1m h, n of he i 
nun ucpissnms in him were 
habits ml his mirltv w is 
not upon oi < i sion but 
n it n il 

At my late the ic *ctm 
it iso n to s u p pose that 
Richard was a \cry unplca 
sant pci son and he was 
mthless m icmovmg from 
his path all who stood in his 
way It was gt n er ally 
belie\eci that he was respon- 
sible for Henry the Sixth's 
dt dll, and that he had made 
up his mind that sooner or 
later he would himself mount 
the Lnglisli throne 

Henry the Sixth and his son Edward 
were dead Henry Tudor, descended 
from John of Gaunt and the Red Rose 
hen, was living in retirement m Brit- 
tany, and the only ones who stood in 
Richard s wav after Edward the l ourth 
were lus brother, the Duke of ( larencc 
and his nephews, the two little sons ol 
the King 

We may well suppose that m view of 
his after history, Richard had some 
thing to do with inciting the King 
against the Duke of ( larenc c At 
any rate, Clarence was charged with 
treason and magic, put in the Tower, 
and died mystonously within ten days 
Nobody evei knew the cause of his 


death though it was freely state'll 
that lie was (li owned in a butt of Malm 
sev wine Richard at any iat< gets 
the ctedit of this death 

I lien the King passed away and 
Richard at once set to work to seize 
power for himself and to pi\t the way 
to the thi one The little Prince ol 
Wales w is it Ludlow C astlc at the time 
with Ins line lc I itIRivcis theOuecns 
brother and his tutor and we get in 
interesting pictuic of lu*. duly lift 
He was mused eailv in the mot mug 
md until h wis dicsscd no one w is 
ij low ( <1 to into Ins mom except I ul 
Rivets lu e h irnbt ilam, and lus mu Ic 
Di I lone 1 \\ oodvillc who w i also lus 
< h ipl nn Hun attended by tlu >e 
people lie entered the gilleiy |«w of 


the private chapel and heard Ma>s, and 
if the dav happened to be a 1 estival of 
the ( lunch, listened to a seimon from 
one of the' two oi thre** bishops in his 
household Next he ate a light break- 
fast, and then did two hours close 
study 

It was now half past ten, and the 
little Pnncc had dinner the dislic* 
bung i amed in by set v ants in livery 
No one but his uncle was allowed to 
sit at table with him unless it w is some 
one whom he* partuulaily desired 
While he had dinner stor cs were lead 
aloud to him “such as it behoveth a 
young Prince to understand, of vutue, 
honour and knowledge and ol wor 
shipful deeds and of nothing that shall 


move lnm to vice ’ Then aftei dinner 
there were two hours more of school 
and liiitruc turn and prutice in various 
exeuisc^ He attended 1 vensong, 
and the da\ closed with such honest 
disports as weic devised expiessly lor 
his iccroation \t nine o clock the 
ruitmi was diawn and he went to 
slec p 

No doubt tlu stone > wcic vuy suit 
able foi tlu Piinu s umlc w is the 
s unc I ul Rivets who had trinslit*d 
the Dutts md Sivings ol the Plnl > 
opluis winch ( avion punted the first 
printed hook t< lx pi mIiimiI m I ng 
laud 

\ o >n i I dw ltd tlu 1 om th w i 
dc id his widowed cjikmi Ih/ibcth 
Woodvillc wrote it once to he i biothc i 
telling him to bmi^ up tlu 
voting Pune c w ho u I*, now 
l cl w ucl the I iltli to 1 ondon 
is oon is possible t i king 
c ut to lc v v i strong b uul 
ot Welsh win loii to guild 
him 

Now tin Out cu had miiiy 
cue lines duel among them 
being R ic hat d Duke ol 
Gloucester md 1 old Mist 
mgs the late King s t h mi 
hci I mi Rk h lid hovve v c i 
pretended to lx i tnend not 
only of the Outc n but of the 
little prince md lu pro 
churned I dw ucl the 1 if tii is 
king in York, wluic lie was 
all powerful 

But Hastings, while I idly 
determined that the little 
I dward should leign, was 
equally determined that all 
power should be taken from 
the Queen and her f unily 
He was therefoie veiy 
anxioiii that the Welsh foicc wine h she 
had ordeied her brothei to gither and 
bring to London, should not come with 
the young King He tauntingly «lc 
manded who this army was to fignt 
Surely not those who had supported 
the throne of York with their best 
blood > Surely not the King s gal lan 
unc u the Duke of Gloucester who had 
proclaimed the new King so dutifully 
at Ymk? lhen, Hastings added, the 
valiant Welshmen must have been 
called out to support the Queens 
kindled m powci 

The Oueeii Mother felt inclined to 
count eimund the' order foi a Welsh 
army to come to 1 omlon uul win n she 
ree cived a very couiteou-> b ttc i from tlu 



“Traitor, I arrest thee,” said Gloucester ‘And I will not dine 
till I see thy head off’ 
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Duke ot Gloucester, expressing loyalty 
to Edward the Eifth and profound 
respect to herself, she finally math! up 
her mind and told her brothei to bring 
the young King with no other guards 
than the lords and gentlemen who com- 
posed his court at Ludlow. 

Directly this was known, news of it 
was sent by the Duke of Buckingham 
to the Duke of Gloucester at York, and 
that prince was urged to march at 
(>nce with two thousand men to meet 
Buckingham at Northampton, who 
would arrive there with one thousand 
armed followers With 
these, declared the 
Duke of Gloucester, 
they would be able to 
seeme mastery of the 
kingdom. Richard 
Crookback did as he 
was advised, and on 
the day that he and 
his friend )oined forces 
at North a m p 1 o n, 

Edward the hilt It and 
lus party reached 
Stony Stratford twelve 
miles away 

Utter Deception 

When Lord Rivers 
heard that armed 
squadrons had been 
seen on the Northern 
r o a d a n d t h a t 
Gloucester and Buck- 
ing ham had arrived 
with a formidable 
array, he decided to 
leave- his little nephew, 
the King, at Stony 
Strafford, and go to 
Northa m p t o n to 
investigate It seems 
a mad thing to have 
done, but apparently 
he had no serious sus- 
picion of the Duke of 
Gloucester's inten- 
tions. When he arrived Gloucester 
greeted him heartily, saying, “Wel- 
come, good cousin out of Wales," and 
added some pleasant words about the 
happiness lie felt at the peace and 
goodwill which now pervaded the 
country and the people generally. 

Rivers was utterly deceived, and 
when he was invited to supper with 
Gloucester lie went quite readily 
Gloucester made himself very affable 
and drank the health of Ix^rd Rivers. 
Lord Rivers slept at an inn between 
two other inns, one of which was occu- 
pied by the Duke of Gloucester and 
the other by Buckingham. 

As soon as he was asleep the two 
dukes obtained the keys of his inn, 
locked the gates and, appointing sen- 
tinels, forbade anyone to enter or leave. 
Then they sent out armed parties to 
occupy the high road from Northamp- 
ton to Stony Stratford, afterwards 
setting out themselves, when they 
were met by Lord Hastings. Going to 
the young king who was about to start 
for London with his attendants, the 
treacherous dukes alighted, knelt before 


him. and greeted him with professions 
of loyal veneration, adding that they 
had hastened to meet him on his 
journey so that they might attend him 
and do dutiful service by the way. 
Then, rising from his knees, Bucking- 
ham gave tin* order in a loud voice, 
“ Gentlemen and yeomen, keep your 
places and march forward " 

The royal procession started once 
more for London, but scarcely was it 
outside the town of Stony Stratford 
when the dukes of Gloucester and 
Buckingham began to pick quarrels 


with the King’s friends. They accused 
the King’s half-brother, Lord Richard 
Gray, of conspiring with Lord Rivers 
to rule the King and realm, and at once 
arrested him, together with Sir Richard 
Haut, the Queen's brother-in-law, and 
Sir Thomas Vaughan, the King's 
guardian. The party was ordered back 
to Northampton, the King weeping 
and pleading for liis half-brother. 

An Ugly Awakening 

Meanwhile, at. Northampton, the 
servants of Lord Rivers when they 
began stirring in the morning, found 
that the inn was locked and all those 
within prisoners closely guarded. They 
woke their master and told him, but 
so completely deceived was he that he 
thought it Was merely a joke or a 
mistake. By the time he was dressed, 
however, Gloucester and Buckingham 
had returned, and when Rivers coming 
into their presence exclaimed merrily, 
“ Brother, is this how you serve me ? " 
he was met by stern looks .and the 
words from Buckingham, 41 I arrest 
thee, traitor, for thy badness." 


" Arrest ! " said Rivers in amaze- 
ment 44 Why, where is your com- 
mission ? " 

In a moment Buckingham drew his 
sword, and all his party did the same. 
Rivers saw that opposition was useless, 
and he was forthwith put under a 
guard Then the conspirators ap- 
pointed new attendants for the King, 
and proclaimed in the streets of 
Northampton that Richard, Duke of 
Gloucester, was appointed Lord Pro- 
tector of his Majesty’s person and 
realm It was a tragic experience for 
the boy king. All the 
friends and relations 
whom he loved had 
been made prisoners, 
and though there was 
a pretence of respect- 
ing his Majesty it was 
clear that he, too, was 
under restraint. 

Lords Rivers ai id 
(•ray wen: sent off to 
Gloucester's s t r o n g - 
hold in Yorkshire, and 
the other prisoners 
were also placed in 
di Heron t gaols in the 
north. No time was 
lost in executing Lord 
Rivers, Lord Gray, 
and the other friends 
of the Queen who had 
been arrested 

Seeking Sanctuary 

Somebody must have 
written swiftly to tell 
the Queen what hail 
happened, for that 
very evening she heard 
the news at Westmin- 
ster Palace. How she 
must have wished she 
had never been so fool- 
ish as to countermand 
her order for a Welsh 
armed force to be 
brought to London Realising her 
danger, she at once took sanctuary in 
the abbot's residence at Westminster 
Abbey, taking with her her five young 
daughters and the King's little brother 
Richard, Duke of York, a child of nine, 
four years younger than the King* She 
did not fear the dukes of Gloucester 
and Buckingham so 'much as the Lord 
Chamberlain Hastings, who had always 
been her bitter enemy. 

The Archbishop of York, a great and 
good man, took her a message from 
Hastings declaring that he was the 
devoted iriend of her husband’s chil- 
dren ; and the prelate vouched for this, 
but the Queen could not believe it. 
44 Ah, woe worth him ! " she exclaimed 
assionately. 44 He thinks of naught 
ut to destroy me and my kindred." 

The Archbishop tried to comfort her, 
telling her that so long as she kept her 
second son in sanctuary Edward the 
Fifth would be safe, for if anything 
happened to the young king he would, 
himself, the next day come and crown 
young Richard of York #ing of Eng- 
land in Westminster Abbey. Of course. 



The little Duke of York being taken from his mother in Westminster Abbey to 
join his young brother, King Edward V., in the Tower of London. From the 
painting by N. Gosse 
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Hastings was determined to deprive 
the Queen and her bi others of all 
power 

Meanwhile, the royal procession 
r< at bed 1 ondon We are told that the 
]o\ altv of the Duke of Glouc ester 
eddied all beholders, for lie rode baie 
headed Ik tort the King, bowing, tap 
in hand, and with the other hand 
pointing him out, exclaiming fioni tune 
to time m a loud voice to the tiowds. 

Tit hold your pimte and sovtieign ” 

1 hen the Privy Council was sum 
moned, and Gloucester complaint d 
bittcily of the Queen's pcrvcrsit\ in 
keeping little Richard with her in 
sanctuary I he King was taki n m 
state' to thi Tower of London when 
he lived in the Royal Apartments, and 
he was treated with all tin outward 
homage of a sovereign A date was 
five d foi his coronation, and vet all 
this was mere outwaid fotm while* 


to," he snapped out, *' that compass 
the destruction of me, ncai as 1 am in 
blood to the King and Piotectoi of 
his t calm and royal peison * 

The lords sat silent and astonished 
The\ had not the lemotest idea what 
he meant At last lord Hastings 
replied I lie\ are woitliv of heinous 
punishment wlu>»oe\ei thc\ be 

An Amazing Scene In Council 

Then Glome. iter snarled out “Ye 
shall all see how that son ei ess 
I h/abeth Woody ilk and t lia t otlui 
witch her conledciatc Shore s wife, 
ha\c by then witchcraft, wasted my 
body ’ lhtioupon tic* pulled up his 
sleeve tc» the elbow and showed his 
lett ann witheied Of course every 
one knew that from bnth he had hid a 
wit lien d aim but no one now dated 
to sav so 

Jane Sliott icteiied to as the 


“ What it by thme own piactic.es, 
William, I be brought to destimtion 
And that I will make good on thy 
body traitoi 1 

1 heieupon he thumped on the table, 
evidentl\ a proe one eited signal, and at 
once thc*ic rushed into the Council 
( hambet aimed men liaitoi 1 
awed. thee ’ said (»lomestoi 

What me, my lend ? exclaimed 
the astonished Hastings 

" Yes thee, traitor,’ replied Glouces- 
ter, and by St Paul 1 will not dine 
till 1 v cc thy head off ’ 

1 he unfoitunate chamberlain was 
rushed out ot the loom, made to place 
his head on a felled tree 1\ mg on the 
ground outside* and at once Ins head 
wa-» struck off the mm at arms ex- 
claiming jostinglv th it m\ land Pro 
tec tor was ansious lot his elimui 

1 lungs wue now coming i ipully to 
a head ltuhud determined to get 


|)l.ins were laid for 
(rlnut t stcr to sei/e the 
crown lie was vciy 
animus to cariy with 
him all the im]x>rtant 
pc c >plt in the realm 
pai tic ul ul> 11 istings, 
and in a loundibout 
\\«i\ i nc| ii i tit s were 
m idt as to whcthei 
Ha iting > w ou Id sup 
po i t (done c stc i lie 
w is liowiu i com 
pic tc lv <U v ote cl to the 
c him ol hdw ii cl the 
h i f t h and when 
( done c 'ter k irnt this 
he d« < idcd on Ins des 
(nation Chic d cy a 
C mine il was be nig held 
at the lowci and tlu 
Duke of ( rlcuic ester 
aimed in liuiry mood 
a little late 

Sun and Storm 

‘ I have played the 
sluggard this morning 
my lends and gentle 
men, he said then 
turning to the Bishop 
of T ly , he said laugh 
mglv " My lend bishop, 
yon have good straw 
bemes m your garden 
at Holborn I pi ay 
you let ui have a mess 
ot them ’ 

Gladly, my lend, 
replied the bishop 
Would to God I had 
some bettei thing to 
pleasure you,’ and he 
at once sent off his 



The two little princes imprisoned in the Tower of London From the well- 
known painting in the Louvre by Delaroche 


the little* Duke of Yoik 
into Ins powc i 1>\ fine o 
if then* wch no othei 
w a v but the \ i c h- 
hishop of Canterbuiy, 
wishing to avoid such 
.in outrage as the 
dragging ot a refugee 
tiom sanctuary went 
to the Queen himself 
to p e r «■ it a cl e her to 
release young Ric hard 
He declared that the 
King no e d e d his 
brother as a pi lyfe Now 
liowcth the 1*10 
lec ten that the King 
cl ot h nee d a play 
t e 1 1 o w > iskod l h e 
Queen ( in none be 
loupe! to play with the 
King but only his 
biothei who hath no 
wish to play became of 
sic kness > 

The Queen Gives Way 

hot two days the 
aiguments went on, 
and then the Queen 
gave wav 1 ac h of 
the childi < n be safe 
while they be asundei, 
notwithstanding 1 hero 
deliver him, and his 
hi other the King’s hie 
with him, and of ye 1 
shall let] u ire them be 
lore (#od and man. 
I aithfu) y e be, I wot 
well, and power ye 
have if ye list to ket p 
both safe Hut if ye 
think 1 lear too much. 


servant to hly House m Holborn for 
the strawberries 

Fveiybody was feeling very jolly 
and Gloucester went out of the (. ounc i) 
Chamlier for a short tune When he 
returned lus manner was quite ddlerent 
He knitted lus brows, gnawed his under 
lip, and scowled till everybody became 
alanned 

“ What are they worthy to be done 


Queens i onfeder ite, was the paiticu- 
lai friend of H stings and lie was non- 
plussed at the accusation, but he 
managed to stammer out Ceitainly 
thev be worthy ol heinous punishment 
if they have done this 

"If’” sc mimed the Protector 
" Batest thou me with ifs • 1 tell thee 
thev have done so ’ Then raising his 
voice even nioie shrilly, he added, 


liew.iic that ye tear too little 

J hen, handing hot son over to the 
Archbishop, she said, " Farewell my 
own sweet son God send you good 
keeping Ixt me kiss you once moie 
ere you go, for God knoweth when we 
shall evei kiss again ” It was a 
pathetic scene T he Queen wept and 
the little prince also cued as he was 
led away to his brother in the lower 
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An army of 9,000 foot soldiers had 
been brought from the North to 
London and without further pretence 
Richard was formally proclaimed King, 
as Richard the Third. The little 
Edward in the Tower of London must 
have heard the fanfare of trumpets as 
the heralds proclaimed his uncle’s 
usurpation. 

Edwaid the Fourth had died on 
April 9th, 1483, and Richard’s acces- 
sion is reckoned from June 26111, so 
that the poor little boy king reigned 
only eleven weeks, the saddest reign of 
any rightful English sovereign. 

The two little princes were living 
closely watched in the Wakefield 
Tower at the 'lower of London, and 
for a tune were well treated, but soon 
the few persons who 
wailed on them were 
sent away, and then 
t hey were closely im- 
prisoned and one 
rough man, known as 
I Hack Will, alone 
a t t e n ded t hem, 
though four others 
kept rigorous guard 
to see there was no 
escape. 

A Night’s Work 

R 1 < hard was 
it owned, .ind then 
then* started a splen- 
did progir^ 

the t oiintrv. 
as the little princes 
lived he telt that his 
< 1 own was inset me, 
and lie tin* re to re 
deter mined that they 
should Ik* put out of 
the way. 

He wrote to Sir 
Robert Btakcnhury, 

Lieutenant of the 
Town of London, 
telling him to deliver 
up the lower with 
its keys fur one night 
into the hands of Sir 
J a m e s T y r r e 1 1 . 

Selecting five 
followers, including 
two ruihans, Miles Forrest and John 
Dighton, Tyrrell set off at once for 
London. 

On arriving at the Tower the 
assas.iins lost no tune. Taking Forrest 
and Dighton with him, Sir Janies 
Tyrrell went to the bedchamber of the 
(luldron. It was midnight, and they 
were fast asleep. While Tyrrell waited 
outside, ihe other ruffians went in and 
without ado proceeded to smother the 
boys. 

Sir Thomas More, who wrote not 
very many years after the event, tells 
the story : " All others being removed 
from the lower. Miles Forrest and 
John Dighton, about midnight, came 
into their chamber, and suddenly 
wrapped them up amongst the bed 
clothes, keeping down by force the 
feather bed and pillows hard upon 
their mouths Within a while they 


smothered and stifled them, and their 
breaths failing them gave up to God 
their innocent souls into the joys of 
Heaven, leaving to their tormentors 
their bodies dead in bed. After which 
the wretches laid them out upon the 
bed and fetched Sir James Tyrrell 
to see them. And when he was 
satisfied of their deaths, he caused the 
murderers to bury them at the stair- 
foot metely deep in the ground under 
a great heap of stones.** 

Shakespeare, in his play of King 
Richard the Third, very aptly describes 
this as : 

The most arch deed of piteous massacre, 
That ever yet this land was guilty of. 

News was at once taken to Richard 


and his only criticism was that his 
young nephews had not been buried 
by a priest in consecrated ground. He 
ordered this to be d.>ne. The order 
was carried out by Sir Robert Braken- 
bury’s chaplain, but he died a day or 
two later and the secret of the new 
burial place died with him. This was 
very important in years to come, when 
impostors rose up and claimed to be 
the mining Duke of York. Great 
search was made, but the burial place 
could not be found. 

In 1674, however, when an open 
stone staircase outside the White 
Tower leading up to a chapel was 
being repaired, some workmen digging 
at the foot found buried in the earth a 
great chest, h was opened, and inside 
were the mouldering remains of two 
bovs They were evidently those of 
Edward the Fifth and Richard, Duke 


of York, and Charles the Second 
ordered the bones to be collected, 
enclosed in a marble urn, and deposited 
in the royal vault at the upper end of 
the north aisle of Henry the Seventh’s 
Chapel in Westminster Abbey, where 
a white marble tablet sacred to their 
memory is fixed to the wall, recording 
their mournful story in a Latin in- 
scription : 

“ Here lie the relics of Edward the 
Fifth, King of England, and Richard, 
Duke of York, who being found in the 
Tower and there stifled with pillows, 
were privately and meanly buried by 
order of their perfidious uncle Richard 
the Usurper.” 

Richard Crookback gained little 
from his horrible treachery to friend 
and foe alike. No 
one trusted him, and 
he soon came to a 
bad end, being slain 
at the battle of Bos- 
worth Field, when 
fightii ig for his crown . 

The story is told 
in graphic and dra- 
matic fashion by 
Shakespeare in his 
play “ King Richard 
the Third '* Wc see 
relentless fate over- 
taking the treacher- 
ous usurper, and on 
the eve of the battle 
the spirits of those 
whom he has slain 
rising up one after 
another to accuse 
him. 

At the same time 
Henry of Richmond 
in his tent utters that 
magnificent prayer 
which is one of ihe 
finest passages in all 
Shakespeare : 

O ! thou, whose captain 
I account myself, 

I,ook on my forces with 
a gracious eye ; 

Put in their hands thy 
bruising irons of wrath, 
That thev may crush 
down with a heavy fall 
The usurping helmets of 
our adversaries ! 

Make us thy ministers of chastisement. 

That we may praise thee in thy victory ! 

To thee I do commend my watchful soul, 

Kre I let fall the windows' of mine eyes : 
Sleeping and waking, 0 ! defend me still ! 

The battle takes place, and Richard, 
eager to join in single combat with his 
hated rival, slays warrior after warrior, 
but never the right man. At last he 
declares : 

I think there be six Richmonds in the field : 
Five have I slain to-day instead of him. 

But in the end he is slain, and Rich- 
mond lives to become King Henry VII, 
and the play ends with his prayer : 

O ! now, let Richmond and Elizabeth, 

The true succceders of each royal house, 

Ry God’s fair ordinance conjoin together j 
And let their heirs— God, if thy will be so,— 
Enrich the time to come with smooth- fac'd peace, 
With smiling plenty, and fair prosperous days ! 

It was as true of Richard as of the 
little nephew whom he killed that : “So 
hard is height ; so cruel is a crown/** 



Miles Forrest and John Dighton, about midnight, came into the chamber and 
wrapped the princes up amongst the bed-clothes. From the painting by HUdebrandt 


THE MYSTERY OF THE MUD IN THE STREETS 

Mud is a great nuisance. When the weather is rainy the streets become very muddy and we cannot walk 
without being splashed. Motor-cars and other vehicles, too, become covered with mud, and a great deal of 
money has to be spent in cleaning these down and removing the mud from the streets. What is it that makes 
the mud ? The answer provides a very interesting story, which is told in these pages 


W here docs all the mud in the 
roads and streets of our cities 
come from ? We see the road- 
ways and the pavements on a dry day 
clean and white with little dust lying 
about, and as we know, the streets are 
cleaned every day, the rubbish being 
swept up and collected. Then it 
begins to rain, and as the water comes 
clown it is not long before the road- 
ways and the pavements are covered 
with mud. 

What is the explanation of this ? 
What causes the mud ? According to 
the dictionary mud is inoist and soft 
earth or earthy matter, but where does 
t ho solid matter come from that, mixed 
with tlio rain, produces the mud we see 
m the streets ? Some people have the 
idea that it is the dust worn off the 
surface of the roads and pavements by 
the traffic, and it is true that a certain 
j mount of dust may 
bo caused in this 
way, but the amount 
is so small that it 
cannot possibly ac- 
coiiTit for the sudden 
appearance of mud 
almost directly it 
begins to rain. 

Mud looks very un- 
attractive and proves 
a great nuisance as 
the traffic throws it 
up on our clothes 
or it splashes our 
stockings and 
trousers as we walk, 
but really the mud 
represents wealth 
and it has been well 
said that the muddy 
streets are paved 
with gold. Nearly 
all the solid matter 
that forms the mud 
falls from the sky, 
and before it comes 
down it must go up. 

Let us remember 
how the rain is 
formed. Mud is really soli 

. if we examine mi 
There is much 0 n our car or clc 
acqueous or water where every spla 
vapour in the air, the suspension by fil 
quantity varying ac- through will be i 
cording to the tern- 
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some of this water vapour condenses 
and becomes visible as fog or cloud. 
When it is at the Earth’s surface we 
call it fog ; when it is high up in the 
skv we call it clouds. 

Now, before the water can condense 
into drops it must have something to 
condense round Every drop of mois- 
ture in a cloud or in the fog, and every 
raindrop, has a particle of dust inside, 
and upon this the moisture has con- 
densed. When, therefore, the cloud 
becomes so heavy that it can no longer 
remain suspended in the air but falls 
as rain, cacn raindrop brings down with 
it its little particle of dust or solid 
matter. 

It is these particles, mixed with t f io 
particles lying on the ground, which 
have been worn off the surface of th.* 
roads and pavements by wheels and 
horses' hoofs and pedestrians' feet. 


•1a Ihl 'Mnll > ff/lA 


j Solid matter 
i ;. from mud 
j dried on 
T \ car 



Unfit tvred mud, 

v vw*^: > < 


Mud is really solid matter suspended in water. We can see this as in the first picture 
if we examine mud through a microscope. The fact is also proved when the mud dries 
on our car or clothes, as in the second picture. A patch of solid matter is left 
where every splash fell. We can still further prove that mud is solid matter in 
suspension by filtering some mud through blotting-paper. The water that passes 
through will be fairly clear, and the solid matter will be left behind in the blotting 
paper as shown in the right-hand picture 


perature of the air. 

The warmer the atmosphere the more that provide the solid matter for the 
invisible water vapour it will hold, mud. It has l>een estimated that the 
but as soon as the air becomes cooler amount of mud which falls on London 


alone in the course of a year amounts 
to something like 76,000 tons This 
is either washed down our drains or 
has to be swept ,up and removed at 
great expense, yet the value of the 
material in this mud is estimated to 
be worth hundreds of thousands of 
pounds. 

How did the particles ot solid matter 
get into the air? Well, they went up 
as smoke, which is made up of frag- 
ments of unburnt fuel. When we see 
the smoke rising from the chimneys on 
houses and factories and disappearing 
111 the air we are really watching the 
mud go up and, later on when the rain 
falls, we can see the mud come down 
( >f course, it is a very ridiculous thing 
to waste wealth in this way. Black 
smoke passing out of a chimney is wealth 
going to waste If we were wise we 
should not allow this waste, but should 
burn our coal in such 
a form of stove that 
there could be no 
waste The waste 
is double, for first of 
all we lose money 
when the smoke 
escapes from the 
chimney, and we 
have to spend more 
money in getting rid 
of the mud when it 
falls to the earth once 
more. 

A parliamentary 
committee which sat 
some time ago to 
consider means of 
abating smoke in our 
towns and cities re- 
ported that about 
3,000,000 tons of 
valuable materials 
were poured into our 
atmosphere every 
year through the 
chimneys of houses 
and factories. Five- 
sixths of it went up 
, from domestic fire- 

Znthemuddrie's 

olid matter is left thu rcmain , 'K 

is solid matter in * lxt b P rov,dud 

water that passes by the furnaces of 

nd in the blotting factories, railway 

engines, and offices. 

This unburnt fuel 
is not merely wasteful, it is harmful to 
health. If it is in the atmosphere we must 
breathe it and it is not good to breathe the 
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The mud which we find in our streets, and which is such a nuisance is really wealth in the wrong place Some people think that 
the whole of the solid matter of the mud which we find on our clothes when the moisture has evaporated is due to the pounding 
into dust of the ground by the action of road tianspoit wheels and the shoes of pedestrians This, however, is not the case Most 
of the solid mattei of the mud has gone up as smoke from the chimneys of factones and houses It really consists of fragments of 
unburnt fuel and so we get a double waste the waste of fuel whu h passes away unconsumed, and the waste of cleaning our streets 
and garment* and vehicles of this unconsumed fuel when after being mixed with ram, it has became mud Of course, not all of 

the particles of unburnt fuel belched from the chimneys of grates and furnaces consuming crude coal return to the 
ground as mud A large part of the soot from chimneys, particularly in industrial areas, is responsible for fog In Great Britain, 
the prevailing winds are moisture laden from the Atlantic and in winter they meet coolei currents over the land and mingle with 
the dust and soot floiting above cities The fog particles in the atmosphere then become coated with soot, which makes it difficult 
for them to evaporate consequently they gather together and form a blanket shutting out the sun 
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Ind l far^ Unt 3[»t V t» 1**1 °*«k°1 1 i S « loll r * ,<lln watei that iaIl& on lhe roof hous» , and save it m a butt for use in washing our hands 

T f h la , s In \T ns a ? u ( i U ' s would be far to ° unclean for any *uch purpose Not only would it carry into the 
watei butt a great deal of grime irorn the roof and pipes, but the lain itself, as it falls, brings down with it countless particles of soot and 
dust gathered from the air It is these particles that have most to do with forming the mud in the streets 
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WONDERS OF LAND AND WATER 


materials that are found m smoke 
Th< n it hangs like a pill over our towns 
and cities and shuts off many of th< 
Suns lays which bring both we Uth 
and lit ilth Plants suffei as a usult 
and we reilise this when out town 
gardens do not tlouiish but wt must 
rtmtmbtr that whit is harmful to 
plants is also haimful to hum in 
be nigs 

] xpe rts who g i vc f\ ult m t Ik foi e 
tlu p irh uncut ny committc c dt ( I lit d 
tint the solid mitttr going oil m 
smoke rt presented an annual w isle of 
£t> ooo ooo Hut th it was nmtly the 


tost of the solid in it ter which tst iptd 
In addition owing to the wisteful 
method of burning toal th it is iti forte 
to dry m iny \ il liable gases md 
volitile oils ire ilso lost It this wiste 
were to be remedied wt should not 
only be nelier is a n ition but we should 
ilso be he iltlner inel our titles md 
towns would be cle me 1 Wt should 
hue rainy diys with \<ry little mud 
lying al>out m the stu< ts 

Ab )ut jo ooo ooo tons ol ecu I ire 
burnt by tlu dome tie lire s ot Gn it 
britun every y< u 1 ut el these it his 
been < shunted tint fi mi one to two 


thirds of the heat prod ut mg elements 
ut wasted I he loss there ion in the 
burning of demiestie ttnl alone must 
amount to something like /p> ooo ooo 
i \ e lr 

1 he mud in our stre t ts met loads m ly 
seem i mysteiy but there is re illy no 
mystery ibout it It goes up fiom out 
ehimntyj md then is wished ilown 
witli Hit r mi 

Ot toms the mild in < < >11 till y lints 
i lie 1 field mel rend*, is twin el m i 
diitnent w i\ lien tlu run mixes 
with tb e 1 1\ oi othu e Uth mel touns 
the mud illicitly on the giound 


WHERE THE WATER OF THE SPRING COMES FROM 


W hin we lie in the eountiy we 
ilway-* like to find a spiing 
and to dunk the t oe>l w itei 
tint flows from it \pirt fiom its 
<0)1 ness tho spring witer seems to 
1 1st e so mue h be tte l th in the ordmity 
thinking witer wlueli we obt un fiom 
the I 14) in the house Why is this 
Well be Ion we e in mswei the 
epiestim we must uneleistand how 
jiriiif s ue foinuel met where the 
spring witei lonus from Ot couise 
like ill fie sh w lb 1 th it is lemnel on the 
1 uth whether it be in 1 1 il t 1 run 
01 1 hiook the spnng w itei < ome s in 
the fust pi ue bom tin clouds 

Witer is e\ipontcel fiom the se 1 
by the he it ol the Sun it rises is in 
visible \ ipom the wind c lines it 
dong anti sooner or Liter it meets 1 
ee>ld 1 lyti ot in whu h 
condenses it into chop 
of witer and when 
these become too bif 
md he uy to be sus 
t ifiu d they f ill in the 
form of 1 un 

Wh il h ippe ns 1o tlu 
1 nn Will some of 
it inns iw ly on the 
smfiee of the 1 irtli 
down sloj> s md lulls 
till it ie u lu s 1 stn mi 
or nvei mel then it 
p isse s down to the se \ 

Hut otliei 1 nn sinks 
thimj.h the soi 1 till 
it U t it re at he s a 
1 1 v 1 1 of e nth such as 
< 1 ly wluth is nnpei- 
vious to w iter mel 
there it ie m tins mile ss 
the bed e>l el i\ slopes 
whe n the w ite 1 m ike 
if w ly down the slope 
as m imdeigunmd 
stie irn 01 1 ive t 

Sue h subte liauc m 
stie inis ue found 111 all 
puts of the, w oriel anti 
when a well is sunk 
and witei is obtained 
it means th it the we 11 
h is reaclie d an uncle 1- 
ground lake 01 river of the kind 
dt sen bed 

Soonei or latu the undeigrounel 
stream as it makes its w ly tluough the 


e uth miles-, it is vei\ <1 p <le \\n 

ie u he the side of 1 lull or th 1 ue of 1 

e hii when 111 the e mise ol if.es the 

e uth or 10c k h is be e n woi n iw iy 1 v 
the we it he 1 01 ome other 1 e ne y It 
then guslie out of the hillsid is 1 
spiing ml it 1 it iieh 1 jiliec tint 

we see tlu -.pim^ mel lie il 1 < te> e>bt un 
the w ite 1 fo elrinkim 

The plliig witei is ( < Id bee uisc it 
his been tor 1 lun h time Uriel i H roun l 
iw iv from the he it ol the Sun mel 
it in >sphe 1 md it t iste pi ml 

I e e luse it is h irel th it is it h is a / > ( <1 
ele.il oi mine id niittei ell oh eel u» it 

II ml w dcr is dw i\s more pit is un ) 
tit th in soft w lit r mel w del wine h 
his been di till el mel III prictie illy 
no miner d mitt 1 in it is e xee tdmj ly 
insipid We should ce * urily ne»t like 


to eli ink it e>(teu Phe spiing watu 
in its t cause imcltrgiound his dis 
solved much of the mineral matter it 
pisstel tluough 
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1 he depth it whit lithe mul if. round 
stre mi tl >ws ele p n Is of eeuiis upon 
the thielms of j mu e uth through 
wlueli tlie 1 mi his been ible to piuo 
life li tlu impel vims bed is in 
el iwn then the mid t^tonnd stn mi 
will be d e ]> Sometime the < tie mis 
suelel illy bmst into 1 e > il mine 
fl Hiding tlu mine md unfoi t un ite lv 
eliownnv the miner \t otlni times 
in the <out st ot immn^ in uiule ignmnd 
tie 1111 is t ipp el by the minus is they 
th,- md then too then 1 1 tl uige 1 of 

11 ) xling 

l ndei^remud witei indeed is one 
of the it lnndriiiee& to cjnmung 
and mining M my 1 v ilu ible mine 
his hid to be ib md >ne el owm h to the 
impos il ility of gettinf rid of the w itei 
from unde igiouuei stre mis md springs 
Winers spe ik oi such 
1 ]) 1 t is being 

cl 1 o w 11 1 <1 I h e 
powuful pumping en 
finis wlueli are seen 
cveiywhcie m coal 
mining distiie Is m foi 
the purpose of pump 
mg out the witer 
winch g itlui under 
ground md m iking 
them s 1 f e foi the 
mine is 

We spe ik oi rock 
md e uth through 
which w ite r e 111 pe r- 
<olit< is poious 
mel th it wlueli will 
not illow w ite r to p iss 
tliiouj h it is non por 
oils or impervious 
In time s e f diouj lit 
spnngs md wells ind 
unde i^iound tie lms 
th it ire nt ir the sur 
tut oiten lun eliy 
while those tli it ate 
more dt e p st it eel e on 
tmue to h i\ t siipplu s 
ot w ite r I lie it ison 
is 1 h it the deeper 
stieams ire less de 
pc n dc 11 1 u pon the 
lainiill of apaitieulu 
distnet they dr uv their supplies 
fiom 1 wielei area 1 irge pirts of which 
m iv be outside tlu dry re gion and uc 
thus likely to ret 01 ve continued supplu s 



This picture explains how the spring that pouis or trickles fiom a hillside or 
cliff is formed Ram falling on the ground percolates through the earth till 
it reaches a non porous layer through which it cannot pass and then it begins 
to run down the slope till it finds an outlet which we call a spring 





Ont of the most remmkabJt rock formations in the British Isles is to be seen at the Giant s Causeway, m Northern Ireland This was 
once molten lava like that thrown out b> n tna, but as it cooled it shrank and cracks formed which divided it up into six sided columns 
fitting closely together as though they were part of a building elected by man The place was given its name because a legend said 
it was the be nnning of a roadway constructed by giants acu ss the sea to Scotland The other end of the formation is at Fingal’s Cave m 
th« Isl* of Staffa This photograph gives a good idea of th< stranve appearance of the Giant s Causeway The rock is called basalt 



Which the Giant s Causeway is part, is from *oo to 500 feet thick, and covers almost the whole of County 
“ and L )art °L Londonderry Some of the columns are 200 feet m height, but u many cases only the tops of the 

Sided but Ther! !rp Ju sh h . ere a " d the a PP«"*nce is that of an irregular mosaic pavement Most of the columns are six- 
ofTo non rf^ITiv hHm? e * 1 dmplcs w,Hl five s £T en * l & ht and nin <* sides Altogether, at the Giant’s Causeway, there are the tops 
4 Y k tolum i c in view The curious column form of the rock is due to shrinkage during the coohqy of the lava 
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Marvels of Chemistry* Physics 


REMARKABLE FACTS ABOUT THE AIR 

The air which we breathe and which is all round us has many physical properties. It can be compressed when 
it is squeezed together, and when the pressure is removed it expands. The great weight of the atmosphere 
above us exerts pressuie, not only downwards, but in all directions, and there are many striking experiments 
which prove this. If it were not for this pressure a syringe would not work. In these pages we read many 
important and interesting facts about the properties of air 


A i i hough wo cannot see the at mo 
split re wc know that it is a real 
“ substance 'the expel nncuts on 
patfi 22 have pioved this, and we know 
that the baromctei and the pump owe 
tlu n working to the pressure of the 
atmosphere 

We realise how great is the pressure 
which the air tan exeit when wc tiy 
to walk m a gale The wind is so sttong 
that it takes a gieat deal of exeition 
to make headway against it, and some- 
tinu s it is powerful enough to blow 
over not merely people but motor- 
mis a nd t rains That is w by it is a l ways 
dang* ions to walk near the edge of a 
hit when anything like a strong wind 
is blowing ft may push us over 

In crc< ting tall buildings the atchitet t 
always has to takt into 
t onsidoration the pies 
suie ol th« wind that 
may be exerted against 
the walls and even in 
< tilting poles loi 
ati\ mg c let trie cabk ^ 
i < loss tountiy, wind 
pjissim must be bake n 
into ace ount 


The le.ison we do not let! the tre 
meridous pressuie of the atmosphere 
upon oui bodies is that the pr< mite 
outside is met by an equal pressure 
inside On r bodies arc lull ot air, but 
air, being a tluid, pi esses equ illy in 
all directions so that the pressure 
inside balances the pressuie outside 
If the great pressure of the in on the 
outside ot out bodies is removed sud 
denly, so that wc cannot adjust oui 
selves to the change then troublesome 
and sometimes serious consequences 
result If we were place 1 1 ioirxtmplc 
in a chamber tonnei led with an in 
pump and i great deal ot the an weic 
extracted rapidly tiom the chamber, 
apirt fiom not hiviie* enough an to 
bieathe we should tmd th it oui b he 


Danger In the Wind 

One would haullv 
think that the pussim 
>J the wind against a 
thing so small in dia 
m e t e r as an eh < trie 
will would need to be 
ionsiducd We know, 
however, that fiom 
tune to time a great 
gale sweeps over th< 
country and thousands 
of miles of telegraph 
wires are blown down 
<. urving the wooden posts witl them 

In normal times we do not feel the 
piessuie of the atmosphere at all and 
yet it is equal to nearly fifteen pounds 
on every square inch ot our body, and 
the total pressure on a lull-grown man 
amounts to ten oi twelve tons 

Put a weight of ten or twelve tons 
on a man and he would be crushed to 
death Why is it that the pressure 
oi the atmosphere is not latal > It is 
not due to the fact that air is invisible 
noi that it is so much diawn out that 
the column of air reaching above us is 
about 300 nules high , although half 
the volume of air surrounding the 
earth is packed into a region only 3I 
miles above the earth 



On the left, the air having been extracted from the jar, the pressure of the 
atmosphere outside stretches and breaks the skin over the top of the jar 
On the right the boy is blowing into the balloon, and the pressure inside becomes 
so great that at last the balloon bursts outwards 


could not adapt themselves to the 
pnssiuc change quickly enough, and 
probably we should start bleeding at 
the nose and mouth The piessuie of the 
air inside the body being greater than 
that outside would push the blood out 
Wc are so used to the piessuie ol 
neaily fifteen pounds to the -.quare inch 
on oui bodies that those who c limb very 
high mountains like Everest, find 
cli the ulties when tnc-y get far up, owing 
to the leduc tion of pressure Ol course 
there are the difficulties that mine from 
getting insufUc lent oxygen for the lungs, 
but apart from this there is the fact 
that the walls of our arteries do not 
stretch so rapidly as those of our veins, 
and so when the outside pressure of 
the air is reduced there is an increase 


tu the volume ol blood in the veins 
ami the b dance of bio »<l between tin 
arteries and the veins is upset 

This gieat pnssuie exuled by tlu 
atmosphere seems very wond uful when 
we mine to think ot it Km nisi ante 
we look at a kitchen table, which 
moasuies about four feet by four feet 
that is, has an area of sixteen squat e 
feet The piessuie of the air on this 
smill table is about fifteen tons, or in 
other wolds it is about the same as if 
we piled on the table 1 50 ordinal y sacks 
of coil, eat h weighing two hundred 
weights 

Of (ouiso, it is the same with the 
tabh as with our bodies — the pressure 
underneath is equal to the pressure on 
top and so things are equalised 
I his is true oven d 
there is a drawer m the 
table, lot there is an in 
the drawer just as then 
is air outside 

The Power of Air 

riieie arc many 
experiments which wt 
can perform to show 
how real is the pressure 
of the an If we take 
a jai wdne h has an air 
tight connection with 
an air pump, rind tie 
ovci the top a piece ol 
t ubber skin, seeing that 
the whole jar is airtight 
and then exhaust the 
air from the inside, we 
shall find that the pres- 
sure of the atmosphere 
on the skin depresses 
it, and if enough air w 
exhausted from the jar 
the outside air will piobably break the 
skm 

The reason, of course, is that by 
extracting the* air irom the jar the 
outside pressure upon the skin is very 
much greater than that inside The 
opposite effect can be obtained bv 
taking an ordinal y toy balloon and 
blow in r tl up bigger and bigger By 
constantly blowing more air into the 
billotm we increase the inside pressure 
and at last the skm gets so stretched 
that it cannot resist this pressure, and 
it bursts outwards 

There is another interesting expert 
ment with an air pump which wc* can 
carry out We take* an ordinary rubber 
balloon and blow into it a very small 
quantity of air, only sufficient to blow 
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MARVELS OF CHEMISTRY AND PHYSICS 


it out fi little We fasten up the nee k 
tightl\ so that tin*- air cannot f.<t out 
llun we 1 1 \ it on th< 1 1 hh or hold it 
in om hand nul it n in tins in tlu s line 
condition bee mse th pressuic insult 
i haluucd b\ Hit pn vain of the 
outside in 

Now le t us pi u t t lu 
s inn l) illoon unde r t lit 
it i ( i\t 1 ol an ur pump 
and lx t in vvoi kmt. tlu 
pump diawm tlu m ^ 

(Mit iioin tlu t li uni x t jit'fljO 

m wliii li tlu 1) illoon j£r 

n st \ we di iw t In 
in out tin h illoon lx 
^in to util mil ton j W 

imiK mu it is i i)i^ if t J2L| 

it u( h id bl< un it < ut jam 

pi ^ pi tilt lust 

i j. is i-> < i l tie 
t ip il»le ( i ( vp lnditif. 

Ill it is tlu molt ( ul( j 

t t u ) i i ( li it i m u It up 
tin win ii tlx (id ult fir " 

pie ssuk i i ( mo\ i d If 

} 1 1 f it tlu i ind t ii t iu i fa 

iput In doin' this j If 


no more ur rould enter fioin outside 
Tin two h dv( s of the sphere were not 
fattened m any u i> but tin outside 
pnssuie of tin itmosphcK kept Hum 
toge tlu i Hu spin It was a huge one 
and m tlu m a ot the outside was in my 
sepi ire me he s I he pressure the re fore 


t he \ )> n h < ii t t Ju 

lull .on n 111 li It h A very little a 

tli inn i lit >i li ill i i placed in an I 

.1 it xu u Id. .un out 111 f,om the 
... is removed ani 

tlu < i d i u 1 1 \ w i y 

When \\ « let tlu m 
into t lu it ( e i\ e i i mi 
tlu b i lie on i mint di 1 1 < 1\ * oil ipse 

W m\ ns igo i di tin^in hed 
(u I ill ill scientist Otto von Oik lie k< 
pe i tew nn d i tiilein^ e \p< nine lit in tlu 
pi » se nee ol tlu (i < i m » n 

I mpeioi which showed how 

gic it the pie suit of the 
it mosplu ie w I'- 
ll w » in l t>s i md tlu it 

W is i lie t llile J. it lie ting ol 

e < mi t le T iliel ot he is to e ( t he 
e \pe i mu lit e n iu d e»ut \ « n 
( tiie i u lee h id die id\ de in 
the e \pe I line lit lie loie Hid 
w lie ll IK W e I it le ie lie el t he 
e mpf loi he w i he d to se e it 
done s e tilllle lie ible die 1 it 
e e m to him We mu l le Water 

me mix i thit it Hid time the to till \ 

pie ll I e w hie h t lie itllK 

pile ! e e \e 1 1 w is ll >t l e iu 

l ill\ 1 n w n /rk 

A Vacuum in the Spheie 

\ o il t » li e i l e 1 e m ide i 
p h e i e t i 1 1 e e t t 1 1 e I V 

p | « i el i \ i d e el mt t w \ 

Inks I lu e w e i e pi ie e el < 

Ie e t lie i Hid in i de 1 t h it 

I he mu li ii mi lit be in ti hi 
h put be t w e « ii l hi t w 1 1 i 1 \ < 

i till of I 1 1 lit i 1 1 in ite 1 m 


A very little air has been blown into the balloon shown on the left, which is 
placed m an air pump receiver The dir, however, has not yet been extracted 
fiom the leceivei When it is extracted the outside pressure on the balloon 
is removed and the little air which is inside it expands till the balloon looks as 
if it were fully blown up 


up m t i h li ill »l 1 1 
^ie it null e d 

\r w ( uue \ on 
t ie ul ii t \pt lime lit 


I tlu spin ie w is ve r\ 


C»m i u ke s spe c 
ITi li n mssed to 


Atmosphere press ma on 
water with Force or Ml 
pounds to every square 
| inch of surface \ 

* \ I 

Water rushmqtn Piston 1 

to till vacuum \ /. 


V Air forced 
out by piston 


far uum created 
bu withdrawal 
* of piston 




w i\ ind tmpentme llun This pn 

\ on C t ik n I i u in hi in up a va 

pump e \ti uti 1 th nr ti mi the pie 
1 lu m si tie ot t hi loli 
tn ikin tlu sp i ( i iu n i 
viiuum is possibh Hi hid lmnsil! 
invented tlu in pump not lou be ton 
W lu n ill tlu in w is e \ti k ti d bom 
the sphere i tip w is tinned so th it 


Tins pictuu show how a synnge works As the piston is diawn 
up a vacuum is created between the nozzle and the piston, and 
the piessuit of tlu air on the water in the basin forces it up 
thi ou gh the opening into the barrel of the synnge 


e teh hill of the sphere e lglit powc riul 
hires nul the n dining these in 
opp >sitc dire (turns it was only with 
dillu ult\ tint the y could drag thi 


two halves of the sphere apart Yet 
when an w is aelmitted to the sphere 
a man could separate the two sections 
epnte e isily 

This was the fust gre.it proof of the 
pressure of the atmosphere, and ytt 
theie were still seiptus who tlid not 
be lie ve in it Von Guc - 
licke t he i e fore per- 

formed anotlie r expe n 
nu nt 1 fe took a t yhn- 
elci wine h had a tightly 
lifting piston and sus- 
pe nele d tlu piston by a 
Hm s 1 1 o n g rope passing 

Kf tB over a wheel To the 

■I V end of this big lope he 

v fastened twenty 

■k • sm die i ropes each ot 

MRJT w hie li w is held by a 

BE \ei\ strong m m 

I lie piston was 
pulled up to the top ol 
the (vlinekr .md held 
the ie by the twenty 
jyn men llun Von Guc- 

PSB ne ke extracted tlu air 

% fiom the e\lmdcrbv <i 
vet} ingenious dev ice 
Ilu ie w is a bolt in the 
bottom of the c y lmde i 
‘ left, which is and mto this he pi wed 
been extracted thl llozz l« of €l UrR( 
on the balloon ftom which an 

alloon looks as {j ad 1k , „ , xtl „ „ d by 

means of ins ur pump 
As stx>n is tlu sc ie n 
fist tunnel a tip lit lushed fiom the 
c \ lmde r into the empty globe diivenm 
bv the pies uie ot tlu outside atmo 
spline on the ]>i ton The piston de 
se ended so i ipidly by Ihis 

-j— i picssuie ol tile ail on its out 

JE side thit the twenty powerful 
l$Bk me n although exciting all 
their stre ngtli we ie epnte un- 
jjjjar able to hold it lip 

* How a Syilnge Works 

When we use a syringe 
reed either one ot the mi ill gl is, 

VSton sy i up e s sold in elienu>ts 
shops oi i luge g ii i d e n 
sy i i ii g t we di iw up the 
li indie with tlu piston ii the 
r rrated tT1( i md the u iter or othei 
Jl u id iu lu rip into tin* 
sviinge We t ill this sucking 
up tlu lujiud but ot eouisc 
whit ie dl> Inppe ns is tins 
When we put tlu nozzle ol 
the synnge in the fluid and 
then dt iw up the piston a 
\ ie mim is le tt between the 
nozzle and the piston but as 
the old wnli is used to s ly 
N'ltuic abhois i \ u mini * 
the an is pic sting on the 

J sm f in of the liquid in the* 

sdiawn bowl oi other vessel at the 
:on, and ra te oJ nt lily fifteen pounds 
es it up (>n e my scjiiire inch ot sui- 
s I u e As t h c r c f o r e the 

v if iium is formed the pres- 
suie of tlu air on the water pushes 
it up the nozzle of the synnge to fill 
the vacant space Of course it is 
essential that the piston be air-tight 




HOW AN ANEROID BAROMETER WORKS 



Here is an aneroid barometer which can be placed in any position and need not be kept upright, for it has no mercury That is why 
it is called Aneroid, the word coming from the Greek and meaning “ not wet.” A metal box from which all air has been drawn is 
prevented from collapsing by a strong metal spring. On this spring is a long arm or rod connected by a pivot with another rod which 
moves the first lever shown in the picture This lever, fixed on a shaft, causes a second lever and rod to make the same movement. To 
tins latter rod is attached a fine chain which winds round the rod on which the indicating hand of the barometer is fixed A spring 
keeps the chain taut, and the rod with the hands and spring is held in position by a strong metal table fixed to the case of the barometer 
As the air pressure on the vacuum box varies, its surface moves in and out, operating the levers and turning the hand. In the first of 
these pictures the pressure is low and in the right-hand picture the pressure is high. For simplicity's sake the words Rain Change 
and Fair, in the drawing of the ba-ometer have been brought round to the visible side of the dial * ' 6 ' 
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SPRING-HEELED JACKS OF AUSTRALIA 



Theie are over fifty diffeten* kinds of kangaroos, large and small, and they are all neat jumpers Although they are by nature furnished 
with four legs they use only the two hind ones as organs of profession The kangaroo springs from the ground in an erect position, 
and propelled by its powerful hind legs and balanced by its tail, with its forearms held towards the chest, it sets off hopping at an astonish- 
ing pace, clearing very often thirty feet at each spring It is aho a good jumper, and when pursued can easily clear low fences 
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HOPPING A WAY THROUGH LIFE 

Australia Has some very curious animals. There arc mammals that lay eggs, like the platypus and echidna, and 
there are animals that have pockets into which they tuck their young, like the kangaroos, the wallabies and the 
opossums. The kangaroo is a very interesting animal, as we can see from the account of it given here. Some 
of the smaller kangaroos known as rock wallabies, which live in Central Australia, leap and climb about the rocks 
with great agility, and when they are pursued or danger threatens flee to deep holes in which they hide 


T here are two things about the 
kangaroos which every one knows 
In the first plate, they have a 
pouch or pocket m which they tarry 
thiir children, and m the second plate 
they move forward, not by walking 
01 Tunning but by jumping or hopping 
liny are certainly very queer looking 
mi mils Thty have huge hind legs 
md tinv forelegs while their t ills ate 
o long and stout tint the y use them 
i upports and ie c t upon tin m much 
i vm do upon i stool ot shoot itu? stn k 
W hy do kangaroos h ivi 


Soon afterwards a k \ngar >o was 
shot It w is the first of its family to 
be i xamint d and studu d by Emooeans 
although there wltc some rumours of 
this strange creature sixtv yeais rather 
lioth the names k ingaroo * and 
w illibv .lit Austt ihan n ttivi 
nanus I hen arc ovli fifty different 
spicus and the liigu kinds au as 
tall a*- i man Flu an ilk st howi vt r 
arc only i«. lug i*. a r ibbit 1 lie b sf 
known ot ill the k ingaroo-. is the 
ptt it guy kmgun) whuh w is known 


to the early colomsts of Australia as 
4 the old man M probably because it 
sat up straight and the forester M 
The only time the kangaioo is ever 
seen moving on four feet is very 
ocasionilly when it is browsing on 
flu grxss and other herba*ge Its 
m jvement howi ver is very slow and 
awkwird Iht upright position is as 
noi m il with k ing iroos as with man 
kind and tin strut tin e of their 
skill ton is adipttd to this position 
Wlu n it goe forw ud the kangaroo 
sprinj s from the ground m 


i po kit * Well tin v nti 
i nl iki olhci inimnids m 
tin th it tht y produt t tlu ii 
\ un in i v< i \ linptifnt 
il lu Iplt ss t omlition In 

lit il li is lx t n -» ud t h it 
wluii k me it oo ut bom 
1 tic V 111 llttlt TIIOK ttlin 
mini did lumps md tlitv 
I m to tx < irrud dxmt foi 
luiti \ long turn If tin 
lot Ik t s hid not got l 

ki t lui tin purpose it is 
1 u 1)1 1 ul it m my youii * 

I uu, u k>-. would sui v im 

Many Kinds of Kangaroos 

()i lomsi thin ut 
min\ kinds of kaiu r uoos 
Sonn art large and sonic 
m ill sonn have cnotmous 
hind Ups and some have 
quite slendti ones 

Ml the members of the 
k uu iroo family ate vegeta 
nans and except for 
sonn ot the smallti van 

I I u s found in Papua or Nt w 
(mined they are all ton 
fined to Australia and 
1 asmania The wallabies 
ul really kangaroos 

When Captain Cook 
visited Australia in 1770 
and his crew landed to 
obtain food, they were 
istonished to see animals 
of a large size which sat 
upright using their big tails 
as a prop and thev were 
still more astonished, when 
these animals hurried off 
to set them move, not at 
1 gallop but m a senes of 
enormous jumps Whin 
tluv told their story to 
thur shipnidtis the excite- 
ment was great 



A mother kangaroo with her young one tucked away in her pocket 
Even when the young one is travelling by its mother’s side, if danger 
threatens the female kangaroo can pick up her child while running 
at full speed and thrust it into her pouch with its face looking out 
But if hard pressed she throws away the young one to save herself 


m upnpht position holds 
the ‘hurt forelegs tlo-»c 
dpunst its (ht*d hki .1 
human lunni r and thin 
bound lightly and r ipidly 
foiwaid piopilltd b\ its 
powi rful hind kgs It jumps 
tan full\ o\ e 1 obstacle s t h it 
lu m its p it h such as falk n 
treisand knits and it will 
tovir Ihntv feet d om 
jump \s it lcap-i aw i\ 
the thunqj ol the tail on 
the ground at each ties 
1 1 nt t ui lx distiiu tl\ hi ard 

Love of Company 

It 1 rathe 1 a timid and 
shy animal and although 
its hearing and stent ate 
acute its sight is not good 

Kangaioos love one an 
other’s comp in y and 111 
the old days, when time 
wtie more of them dioves 
of as many as 1 50 were st t n 
togethtr Now the droves 
are much smaller 'liny 
usually do then feeding 
eaily in the morning or 
soon after twilight resting 
during the day in damp 
gullies They arc as playful 
as kittens, and it is a very 
interesting sight to see 
them sporting with one 
another When they go 
about in dtoves thert is 
usually a leader and the 
others follow implicitly At 
the pairing season the 
males fight fiercely 

They are good swim- 
mers and one has been 
known, wlun pursued, to 
take to tlu sea and swim 
for two miles against a 
strong < urn nt T he\ arc 
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A KANGAROO ENJOYS A BOXING MATCH 



It is a fact that the kangaroo one of the most remarkable ot animals can bt tiaincd to box excellently In these pictuies we see a 
boxing kangaioo giving an exhibition in London Sometimes he can knock out his trainer but as can be seen in the pictures, the kangaroo 
does not keep strictly to the rules of boxing for in the first photograph he is using his feet as well as his hands It is a good job the animal 
is merely playing for in the powerful hind claw of each largt leg the kangaroo has a very formidable weapon of defence It has been 
seen to kick a dog that was attacking it and rip it open as a wild boar might with its tusk 



The different species of kangaroo vary much in size Male specimens of the great grey kangaroo sometimes weigh over two hundred- 
weights and measure over five feet from the tip of the nose to the root of the tail while the tail itself measures another four to four- 
and-a-nalt U et The smaller kangaroos are called wallabies or brush kangaroos When the kangaroo rests its usual position is to have 
the whole of each foot on the ground the knee ioint forming the summit of a solid support from which the whole body is suspended, 
as it on pivots This can be seen in the left hand animal in this picture The kangaroo can, however, raise itself up on the tips of its 
toes and its tail the two hind legs and the tail forming a kind oi tnpod In this position it is able to take a wide view of the peighbour- 
hoo< * and ,00k out for enemies The long tail is a help to the kangaroo in its movement forward, and the measured thumps of it on the 
ground as the animal moves along can often be heard long before the kangaroo itself appears in sight 
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WONDERS OF ANIMAL AND PLANT LIFE 


a post to the farmer, for at night 
tht venter his fields and nibble off the 
young blades of wheat and other crops 

In the Pleistocene Age Uitie weie 
kangaroos far biggei than those winch 
exist to-day The u mains of one 
ha ve been found whose skull was more 
then thue feet long Hut some living 
kangaroos weigh mote than two 
hund led weights 

1 he kangaroo is a harmless and 
inoffensive animal wlun ht alone but 
it has a poweiful weapon in the 
massive hind claw, and with this it 


(an np up a dog in the same way as 
does the tusk of a boar It put sued 
by dogs a large kang iroo will some 
times pick up one ot its enemies in its 
foitpaws b(ar fashion, and try to 
bite it If kangaroos catch a dog m 
their claws when they are in tiu watei 
they unaiiably try to drown it Sonu 
colonists have declared that the y 
will even si ize a dog and tally it 
to a water hole fot this purpose 
but that is piobably only a tiavtllu’s 
tah 

Thousands of the skins ol simile r 


kangaroos and wallabies are sent to 
I ondon tvci\ year J he great kan 
gaioo can be casil\ taught to box 
like a man and set ms thoioughly to 
enjov llu spoil Hoxmg k.mgaioos an 
i xhibitt <1 from time to tune in f ngland 
and othei i uropean countries 

llu small lat kangaroo ot Nc w 
(omit a which is reall\ about the si?t 
oi a laigt lat, has a very ilesable tail, 
by means ol which it c.irnts bundles 
ot grass for its n« st and it is an 
amusing sight to see it leapnur forwaid 
with it tail loath d in this wav 


EXPERIMENTS ILLUSTRATING THE SENSE OF TOUCH 


O l k sense of touch is ol great mi- 
pottaiue to us and to a blind 
man it is the principal me ans 
by which he gets to know the shape 
and iiat me of things 

Hencath nut skins thete he little oval 
bottles known as tom h coipustle* with 
\ nerve libie winding round each and 
ending m it 1 he coipusiles ate so 
tonmd that the ntivt mside ran be 
lompit >*>< tl bv a tout h on tin skin ind 



hi this way it is stimulated and sends a 
ntssigi to the brain 

llu skin is not c*quall\ sensitive hi 
ill puts ot the boclv, and theie aie a 
niimbt i ol interesting e xpt i mu nts 
wlm h wet an c.uiy out on oursehts oi 
tin one another to prove this 

I oi instant o, the hngers aie much 
more sensitive to touch than the tots 
Shu* vom eyt s «ind hold out yout hand 
t xt ended J lien ask a ft lend to tour h one 
of youi huge is You can th t« cf with- 
out seeing, which finger was touched 


Now take off youi sotk oi stoi kin-* 
and ask your friend to touch one ot 
\oui tots th< second third or louith 
Ol course, you ketp youi t\es shut i-. 
In fore and you will probiblv lx tjuitt 
uriablt to say which toe w.u touched 
\\r can t ari y out ‘•till anotliei 
expctmienl in touching the fingtts 
The tune wt truss tin middle and ring 
lmgc is and then closing oiu tvt“> get 
oui tv ic nd to touch the tip of one ot 
these We shall hud it much mon 
difficult to be sun which linger was 
tout heel than when the*} wt re un< rosst d 
Of cour-rf, in these experiments wt 
touch only fot a moment 

Now we can carry out some mten 
mg t \|>t nments on ouisclve* with an 
oidmu\ pair of pointet compisst*. 



When the fingers arc ctossed it is less easy 
to know which of them is touched 


Wc test v.uious pails, such as our 
tongue, fmgci tip lip nose p dm, 
back ot tht hand and luck of the tuck 
sttmg how t lose* tog< tliei wc can keep 
tin compass anus and yet lex 1 the two 
points 


Wt shall tind that the tongue i-» by 
fu the most sensitive part and when 
the two points ait onl) onetwintieth 
oi an meh apait tht) will bt felt .is two 
distinct points \t the tip ot the 
fmgei tilt y must be a twt lfth ol an me h 
apait for the two points to bt* detected 
sc pirated) On the limit r lip we must 
open them to one sixth of an inch, and 
tin the tip ot the nose to a (ju, liter ot an 
meh When we conic to the hind we 



It is hard to guess which toe is touched 


find that that is much less sensitive 
than the pat ts wc have dread) tout heel 
line the points will have to be at least 
hall .in imh apait when we touch the 
palm if we art to feed the two points 
On the k of the hand it is net essaiy 
to have the points an inch apart and 
at the back of the neck we must open 
them to about two nit lies W T c can 
carry the i x pci line ills still fmthei by 
trying tht* compasses on other parts 
Now we can unclei stand why a blind 
man uses lus finger tips so much. 





Wc ptncially see the seaweeds at a disadvantage foi to most ot us they are only known by fragments thrown up on the beach or by one 
oi two kinds that cluster round groynes and piers If we could only see them as they grow in the sea we should be surprised at their 
van« ty and beauty This picture gives us some idea of what familiar seaweeds look like in their native home All the species shown are 
found round the Butisli coasts Of course, none of the British seaweed* grows to any very great size, but in other seas there are some 
enormous seaweeds The tallest of all living things is a seaweed Sir Ernest Shackleton found a gigantic marine forest near Tierra 
dc 1 1 uepo in South America which included giant seaweeds that were 600 feet high, or moie than four times as high as Nelson s Column 
Although the simplest plants that live an independent hto are found among the seaweeds, there are many seaweeds which aie far moit 
id vane ed and have stems and leaves and a kind of root, which however, is only to help them to hold fast to the lock or sea-bed Green 
smweeds arc most abundant in shallow water and red outs in deeper water The brown seaweeds are geneially found growing midway 


THE HOLLY THAT PRACTISES PARTIAL DISARMAMENT 


holh w hu h is c 1 11 1 tc 1 common 
I pi uit in the (oimtrysiU but is 
known to tow 1 dwellers chiefly 
it t liristni is time is 1 very mtcustm 
p* mt 1 1 is usu d \ s< c u m p tide ns is 1 
ini h but when iPowcd to grow fre < 1> 



The holly in full Row *r 


in con < mil surroundings it becomes 
1 till tree forty or fifty feet high and 
whe n < ov< rc d with bright ted be rues is 
a ti ulv hue sight 

It in ike a splendid hedge though 
wc usu illy sc 1 holly hedges c llppe cl into 
formal sIiijk** which spoil the beauty 
of tlu pi mt If it wc ic not for the fact 
tli 1 1 if grows \cry slowly and is difficult 
to ti in-plant safely after it lias reached 

I consider ible si/c it would be more 

II ed f )i hedge lows than the hawthorn 
John I velyu the dnnst and friend 

of Samuel Ptpys who w is ver\ fond of 
trees ind Ind a 111 ignihcent judge of 
holly in his garden wrote Is there* 
under II iven a mort glorious and 
refre shin » object of the kind t 

1 he spmes of the leaves ire the 
plants 11 itural defences against cue 
mics foi without these cattle would 
browse upon tl c foil 1 go When the 
tree glow** t dl the uppei Icives art 
often without these spines and sonic 
b >t mi Is declare that the spines aie 
not 1 lodueed high up because Hurt tilt 
1 < iv < s m out of re ic h of foe s 

11k chistn of whtlt flowers develop 
into tin rich starlet bums which we 
know •> > well Ijnbht the reel beme fc 
of the li iwthorn and the mount on ash 
which itc soon nm el off by birds the 
hcllv bciiu ne r illy it in un on the 
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tree thtough tlu wintei unit •>-> owirif. 
to h ird frost*- the birds t innot get 
other food then they take the holly 
be ri les 

1 he timber of holly is very white and 
hard and is much used by cabinet 
makers for omamtntil work When 
stained black it looks like ebony 



The red holly berries or fruits 



EDIBLE FUNGI THAT GROW IN ENGLAND 



The poet Shelley has described fungi as " plants at whose name the verse feels loath/’ but really these plants are as interesting and 
beautiful as others. Some are poisonous, but plenty of edible fungi grow in England Sixteen are shown here i Common 
Mushroom (Psaliota campestns) a Shaggy Caps (Coprinus comatus) 3 The Chanterelle (Cantharellus cibanus) 4 Amethyst Agaric 
(Tncholoma nudum) 5 Hom-of*Plenty (Craterellus cornucopioides) 6 Warty Caps (Amanita rubescens) 7 The Common Morel 
(Morchella rotunda) 8 Giant Puffball (Lycoperdon giganteum) 9 Horse Mushroom (Psaliota arvensis) 10 Edible Boletus (Boletus 
edulis) xi The Fairy Ring Mushroom (Marasnuus oreades) 12 Parasol Mushroom (Lepiota procera) 13 Funnel Agaric (Chtocvbe 
maxima) 14. Sheathed Agaric (Amamtopsis fulva) 15 Blewits (Tricholoma personatum) x6. Scaly Agaric (Lepiota rhacodes) 
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DRAWING MOLTEN METAL FROM A FURNACE 



In this picture we see the molten iron being drawn from a blast furnace at a Surrey foundry. As can be seen, the metal flows like water 
and when it is drawn off it is allowed to run first of all into one vessel and then it is poured from that into another on wheels, so that 
it can be wheeled away for pouring into moulds. Of course a foundry of this kind is on a much smaller scale than the huge blast furnaces 
of the North, where the metal is run into troughs so as to form bars that are known as sows and pigs 


& 
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ast u naces to melt the ore and extract the tron. The melting point of iron is 2,768 degrees Fahrenheit 
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THE VAST IMPORTANCE OF IRON & STEEL 

The whole of our marvellous modem machinery is dependent almost entirely upon a single metal, and that is 
iron Without iron wt could have neithtr rail wav engines, nor printing machines, nor giant skyscrapers nor 
iron or steel bridges In thes< pages wt lead and see how lion is obtained from the ore and cast ready for use 


H \\ i }ou i vt r thought tint non is 
flu most impoit ml until in 
tin wot 1<1 Wt ofltn think of 

ild as bung of it v tin* uni of 
i )uts( is i medium of ivthui^i tint 
IS l \ nil 111 ot tllkoillUg till V llllf of 
ill s »rts ot goods md m it( n ils it is 
I, ut d old h id ntvtr Ih « n distovmd 
it dl wt should piobibK li ivt bun 
n mi tin woist ott soint othu nudnim 
>f t \t h mgt would liivt bttn usul 
Hit t isi is quite dittt it ut with iron 
It non h id in vtr bttn distnvi nd noth 
in fist could hive taki n its pi u t ind 
lulls H ion could 11 )t lnvt progusstd 
i it h is done 

f >i Newton I ih nd i ^it it juthoiit\ 
n tin subjut hi wtl* slid It is 
tit 1 1 > isstit tint th< vvondttlul pio 
i s whit h has iniikt d mi path duiin^ 
th list hunditd \t us w mid n >t h iu 
U» n possiblt hul not tin ( utli j>os 
d m dmnd mt suppl\ ot non ott 


In whit lu \ 1 1 dm t ti mi wt c ist oui t\(s 
u tu It '.ot mm In uid sin dl t stntnl 
md orn mu ut d mut our g i/< It is 
iron in sonn toim oi othu ih it ton 
stitutis tin isstntnl limit woik bit It 
ot our rulw ijs md ol our nun mtik 
mu iii« Without thtst i ipid mt ms ol 
ti mspoit tht hu t pipulitums ot 
T < union md out lu^ti i itn t mid nit 
bt ft d mil upplit tl with th« nutvuiu 
ot 1 1 \ ilist d lilt is wi ku iw it tod i\ 
Witlnmt n »n wt m rt uni), could nit 
lnvt tin m u v til us m u limt r\ tint 
dots such won lti till stiutt ioi u 
md i w look t mn 1 out li inn uul 
st t tin hit pints md ^ is slo\is md 
toil siuttk ■> mil s un i p ms m I kmh 
bl ult s md lnnnmi md mils md 
stitw md stous it olti r irtnks wt 
it dist how ninth wt owi to iron 
It is bt tit \ t 1 th it tin tu •>! lion l\ i 
used by mm w is tiom mt It tu lti s but 
\ 1 1 \ t iih In k mud to it it b\ unit 


ii on thouji h iw lu mult th it 
disf fi\ i\ no out knows 

Imt lit hough iron his bttn list 1 loi 
centum s wt miv bt proud tint it w is 
tin 1 uglisli who liowttl tin world 
liow t i m ikt tht ip mm md »ti<l with 
t<»il 1 1 ss thm i icmplt ol (tnlnins 
i^ > i lui nut turned out ihout i ton 
ml i hilt ol non a wit k I lit lm 1 
list d w is < h ut o 1 1 

lb i 7 m i < okt lilt d (ill n it t w i* ibh 
to piodutt 17 tons ol non 1 wttk ml 
in r mo tin wtuld •» output w is Si 
iiulh m tons 

Whit wt w mt to it mt mini 1 > tint 
it w is I ngdmd whnli givt tht woiltl 
tin nuirlt in bl ist 1 111 11 Lie foi plod m in 
pu non t ht ipl\ md in git it qu intitK 
md both tin Hcssuiu 1 md open 
lu nth pio< t sst s of pioduung sit 1 1 
tht ipk and quitkl} Without tin -a 
git it inventions tlu inguuti would 
lnvt bt 1 11 ht Ipk ss 



In these pictures see see workmen making a cast iron wheel First a mould for casting the wheel ismadeby pacing sand « i a Eramo 
round a wooden pattern In the second picture another frame is being placed on top to be filled with sand The pattern is sprinkled 
with powered chaixoa?, so that the sand will not stick to it In the third picture the workmen are moulding the sand m the second 
frame In the fourth picture the top frame is being lifted, so that the wooden pattern may l * ' ™nov'd Jmlde 
molten metal The neat picture shows the upper frame replaced and molten iron being poured through a hole to fill the space made 
by the pattern When the molten metal is cold, the frames are removed and the cast iron wheel taken out, as in the last picture 


433 



175 TONS OF STEEL CAST IN ONE PIECE 



This photograph shows a remarkable ingot of steel weighing 175 tons, just after it had been lifted by a 200-ton crane from the mould 
in which it had been cast. It was then taken away and lifted by another 200-ton crane into an annealing furnace to be toughened and 
tempered by gradually diminishing heat. After other treatment it was reheated and forged into the required shape by a ^powerful 
hydraulic press. The heat thrown off by such an ingot is terrific, and makes it exceedingly difficult to shape correctly. The ingot 
was cast at a steelworks in Sheffield and was one of the largest single pieces of steel ever made in Britain. The achievemeht was also 
remarkable in that the ingot did not contain a single flaw after it had cooled. 
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HOW AN AEROPLANE IS CONTROLLED IN FLIGHT 



This picture diagram shows the various controls of a jet-propelled fignter aircraft and how they are operated by the pilot A, rudder 
bar , B, control column or joystick , C, bell crank for moving elevator , D, starboard (right-hand) aileron , E, operating arm for aileron 
control , F, left-hand elevator , G, rudder , H y swivel controlled by cables operating elevators , I, link joining left and right elevators , 
J, lever which is moved by cable from cockpit and controls elevators , K, port (left-hand) aileron , L, pulleys for control cables , M 
aileron operating gear , N, pivot for rudder bar The small circular diagram gives a more detailed view of an aileron assembly The 
llhouette (black) drawings show the position of the aircraft for various manoeuvres I, diving to gam speed for a climb preparatory to 
looping the loop , 2, beginning to loop , 3, aircraft at top of loop , 4 a climbing turn to the left , 5, a side slip to the left to lose height 


A n icroplane is kept in flight and 
manauvrtd l>v tlu tail plane 
rudder t levator* and tin 
In a single scat monoplane is illus 
ti it id above the fust l ig< which < arrics 
the engine and pilot tipcrs to the real 
when* is mounted the uptight fan The 
fan slops the aiicraft swaying fiom side 
to side The end of the fan is hinged to 
hum a rudder which can bttm rd left 
01 light 

Attached to each side of the rudder 
is 1 strong wire and these wires arc led 
thiough the fuselage to the cockpit 
where they arc fixed on to eithei side of 
the ends of the rudder bar against 
which the pilot icsts bis feet The rud- 
doi is moved by the pilot pushing one 
toot or the other against the rudder bar 
so pulling the rudder to left or right 
13 etause of its high speed an aero 
pi me could not easily be turned simply 
by moving the rudder f so the 1 udder is 
helped by banking, or canting the 
aeroplane over, just as a cyclist banks 
when taking comers at speed 

Part of the rear or trailing edge of 
each wing ts in a separate piece and 


hinged to the m im w mg These hinge 1 
pieces calk d ailcions are connected by 
wins to the joystick tin littci can be 
moved lvukwards 01 foiw mis or from 
side to side 

Movement of the joystick sideways 
to the lift raises the left ailcion and 
lowers the right one \u piessme 
against the lowered aileron then femes 
the light wing up and tin left wing 
down I his main* the aeioplme lean 
over or bank to the lift whilt at Ihe 
same time the pilots left foot pushes 
the ruddei bir forward and so pulls the 
rudder to the left which eompletes the 
manoeuvre and turns the whole auciaft 
to the left Reversing these opetalions 
turns the at mplane to the right With 
joystiek upright and rudder bu level 
the aeropl un flies on a stiaight com so 

Climbing and diving are by use of 
the clevatois two flat surface* hinged 
to the roar edges of the tail plane one 
011 each side of the fan and connected 
by wires to the joystick To climb the 
pilot pulls the joystick towaids lum so 
pulling up the elevators The air then 
presses down against the upper surfaces 


of the t If vators so fnn mg the tail down 
The nos< of the aeroplane tilts up uid 
the mat hme begins to climb C limbing 
is assistc d by ini reusing speed I o div 1 
the pilot pushes thi joystick away fiom 
him so turning the elevators down 
the tail rises the no-»c dips and the 
urtiaft begins gliding to caith 
It is alw iys sihst to lend an aero 
pi me at a slow spetd and to assist in 
this there is a hinged flap (not shown m 
the diamam) on eicli wing bet we in the 
fusel igt and the atleions When the 
pilot pulls a lever the flap* tum down 
so offering strong resistance to the an 
lushing past the wings and acting as a 
brake on the aeroplanes spied 

Lar t ** aircraft paiticularly those with 
sever il engines sometime* have two 
or more sets of fans rudders and 1 lc 
vators all m line with one anothe r and 
optrated by mechanical power The 
joy stick is often teplaeed by levers and 
thcie is a wheel instead of a 1 udder bar 
In principal however function and 
opeiation of aircraft controls ate the 
same irrespective of the size or type 
of the aeroplane 
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THE MARVELLOUS MACHINE THAT GIVES 



Tht* picture which runs across two pages explains how the marvellous change-giving machine at London railway stations, works To make the 
machine ready a quantity oi pennies say five pounds woith is put into the drum. Then the motor « started, and this is so geared that the drum 
conveyor band and disc crankshaft shown at the bottom ot the left-hand page are set m motion As the drum revolves pennies fall from small 
doors placed a*, shown on to a sloping chute and thence fall against the revolving pick-up disc where they are picked up by the studs and thrown 
•Tu 0 the ro PP ei coin selector This selector passes all the perfect pennies but holds the bent oi damaged coins and also allows thin coins to drop 
out thioupri a slot at the bottom as shown The coin selector opens like a hinge at every revolution of the revolving pick-up disc, thus releasing 
a bent or damaged coin if one happens to be thete All faulty coins fall into a special chute and thence into a special box, so that they are unable 
to leave the machine as change The good pennies next pass by wav of the delivery chute to the conveyor band, and are earned to the top of the 
machine , ln P ,n *® • chute feeding hopper and then into the com hopper until it is full up Any surplus pennies pass on by way of the 

cSTi rhute hack into the drum Now we come to the silver coin p irt of the machine which only operates when a silver com, either k half-crown, 
two shilling piece shilling or sixpence is put into one of the slots WhAt happens can be seen in the left-hand part of the picture. The weight of 





YOU COPPERS IN EXCHANGE FOR SILVER 



the com as it passes various points starts a sequence of operations Let us bear in mind that the disc-crankshaft shown on the left by means of 
the connecting rod causes the slide plate with its step to be moving continuously backwards and forwards It will be seen that when it engages a 
lever, one of four similar levers, it causes the required silver change to be pushed out from the bottom of the silver coin hopper into the change 
bowl by means of the e.ector plate The silver coin ejector plates are coupled together in such a way that on the insertion of say a two shilling 
piece m its particular slot, the shilling and sixpence ejector plates will also operate The sixpence ejector mechanism is always operating no matter 
what silver coin is inserted and this unit by means of the rack operates the vane wheel, as shown and pushes the pennies six in all into the change 
bowl Of course, in the drawing it has been impossible to show the various parts of the machine in their actual positions The detailed drawings 
in the middle of the picture show how the silver com after passing through the selector, goes to a gripper arm which swings over and drops the coin 
into the coin chute As the coin falls it operates a trip balance arm and releases a lever which is pivoted to a rack The lever is brought into 
engagement with the slide plate by means of a spring The rack and coin ejector plate are thereby moved and the vane wheel is made to eject six 
pennies two for each vane Our artist had the courteous help of the manufacturers Messrs Brecknell, Munro ft Rogers (1928) Ltd , oi Bristol 




RADIOGRAM THAT CHANGES ITS OWN RECORDS 



This drawing, which was prepared with the co-operation of Philips Electrical, shows how a gramophone can automatically change its 
own records. Any number of records up to ten are mounted on a spindle and held in position by a catch. Below the stack of records 
is the turntable on which a record is played. Immediately the pickup arm is moved to the turntable, the record* on the bottom of 
the pile falls on to the turntable. When the record has been played, the pickup arm swings out of the way and actuates a system of 
cams and springs which close the catch on the spindle and release another record. The pickup arm then moves back to th$ turntable 
and plays the new record. This process is repeated as many times as there are records on the spindle. The five drawings A to E show 
how the records are released by the spindle mechanism on to the turntable. The top right-hand illustration is of the radiogram itself ; 
the bottom left-hand illustration shows the underneath part of the turntable ; and the two bottom right-hand drawings show the 

movements of the pickup arm 




[Romance of British History 



THE TWO ROSES LINKED AT LAST 

Civil war is the most terrible of all wars and England suffered badly during the long Wars of the Roses. It was 
a great thing for the country when at last Henry of Richmond, the son of Edmund Tudor, a Welshman, 
and head of the Red Rose faction, finally gained the upper hand, and by marrying Elizabeth of York, linked 
the two Roses and reigned over a united kingdom. Shakespeare in his “ King Richard the Third " tells 
the story in dramatic foim and here we have it as a narrative 


L rss than two years and a half after 
Richard < lookback had seized 
the c rown he was defeated and 
slam on Bosworth Field, and Henry 
Richmond, son ot Edmund Tudor, a 
Welshman who represented the Red 
Rose cause became king 

Rv marrying Fh/abeth of York, the 
daughtci ol F dwarcl the Fourth and 
lister of the little princes murdered in 
tin lower lie linked the two Roses 
.met united the nation once more 
I urther the Welsh now that acountiy 
rn m ot tlu 11 s was on the throm ol 
Indiiul no longer regarded them 
mIvis as i t unquoted people but as 
pirtoftlic sunt nation and from then 
onward w« lie ir no moie of tiouble in 
\V dis 

He nr\ was b\ no moans an inter est- 
m« or hi i ok chaiacter Nor on the 
othiT hand was he a \mdictivo or 
bloudthirdv man like Richard the 
Hurd or 1 dward the l ourth He had 
i pood dial ol sluewd 
wisdom is was proved by 
his taking 1 h/abi th of 
\ >rk loi a will He also 
ve i \ wisolv summoned 
Fuiiament and persuaded 
it In pass an \(i in whu h 
it was dei lau d th it ‘the 
aihentanu ol thi eiown 
shill bi.Kst it mam and 
abide m the most loyal 
person of our Sovereign 
laud Kmg Homv tilt* 

Se venth and his liens per- 
pe tu illy with the giaie of 
(rod so to enduie, and in 
no other " 

1 iK mass of the people 
were delighted at the union 
of the two Roses and we 
get the feeling set forth 
m the old rhyme* 

I torn town to town, from lower 
t > towei, 

I lie Red Rose is a glvlsoim 
floWCl 

Her thnty vears of wmtoi 
pist, 

I he Red Rost is revived at last 
She lifts her head foi endless bpuug, 
for evtrlastniK blossoming 
Iloth Rosis flourish, Red and White, 

In love and sisterlv delight , 

lhe two that were at strile aie blended, 

And all old troubles now vie ended 

But Henry was very careful not to 
marry Elizabeth at once on his acces- 
sion He wanted to make* it quite 
clear that he held the crown in his own 
right and not because he had married 
the daughter of King Edward the 


Fourth I his was important, foi Unci 
he acknowledges! that the Yoikists 
had any right to the down he might 
have found himself m diilicultu s sme e 
there wore otheis living who could 
claim it on that ground 

I he strength of the nobles who hid 
hitherto divielt d powci with the King 
had been (iippled in the Wais ol the 
Roses and Henry decided still further 
to reduce then powci by linking him 
self more with the Middle ( lasses, the 
rich merchants of the towns and the 
farmcMs and yeomen of the country 
who were now beginning to rise into 
nnpoitincc l Ins wa ** really i good 
tiling in the long urn tor the country 
though some ol the nobles suffer t 1 in 
the pi oc c ss 

On one oc < asion, lor c xainple Hem v 
paid a visit to the Lari ot Oxford, om 
ol his gic.it supporters lhe Lari 
received him with much honour and 
pageantry, and had drawn up two long 


lines of ictaineis wearing his livery to 
receive the King When he was about 
to leave, Henry asked the Kail if all 
these men were his household servants, 
and when he heard that they were not 
servants but retainers, he said " 1 
thank you, my loid, for your good 
cheer, but £ may not endure to have 
my laws broken in mv sight My 
attorney must speak with you " 

There was a law against the nobles 


keeping hands ol retainers and armed 
followns, and the F„ail of Ox fold hed 
to pay a tine of /io,ooo, and was per 
haps lucky to escape without losing hi? 
he ad 

We should not have liked to have 
lived m those days, for while there* was 
much magnificent e and display there 
was vtry little tomfoit and not much 
cleanliness In fact t leanliness seems 
to have been an almost unknown art 
The homes even of the nobility were 
dreadfully dirty and often when a lord 
and his followets had lived in one ot his 
m insions for any length of time it 
became so fill hv that he found it 
necessary to move on to one* ol his 
othc r home s 

lhe Latl of Northumberland who 
lived at this time his lei t an interesting 
and curious book behind him horn 
which we can leain a great deal about 
the way of living ot a gre it lord When 
he moved from house to house he took 
his bed, tables chans, and 
kitchen utensils with him 
Flies made of gieen 
woe >< l wcit* very smoky 
affairs, and no doubt the 
pots md pans became vciy 
blae k Piobably on this 
account the suvants who 
looked attei the kitchen 
things were called the* 

“ black g u ai d f 1 he y 
were the lowest people of 
the household and in the 
coin sc of time any low, 
coarse person came to be 
known as a bl ic kguard 

Queer Breakfast Fare 

'lhe Lari md his 
Countess had breakfast 
c very day at sev t n o’c lex k 
and there was sc t tor them 
a epiart ol hou, a quait 
of wmc and half a chine 
of boiled bee i oi mutton 
On 1 ast Days salt or tiesh 
fish took the plae e of the* 
meat 1 he* se rvants had 
to live on salt meat nearly all the year 
round foi m *n had not vet learnt 
how to feed e attic through the winter 
months when the grass does not glow 
fhete wc*rc also very few vegetables 
No mattei how cold the weather 
happened to be no tires were allowed 
after Lady Day, except for the harl 
and Lountess and then children The 
washing bill for the household which 
consisted of i06 persons, apart from 



The last charge of Richard III at the battle of Bosworth. Crying 
« Treason 1 Treason I" he rushed at Henry Richmond and was slain 
almost at once 
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ROMANCE OF BRITISH HISTORY 


vjsifors w is v<m sm ill 1 1 w is forty 
shillings <) ye u And ihit indudtd t lie 
Jim n use <1 in the c li ijx 1 sc i v k t s J h< n 
vw rt on f \ min fibltilofh in flu lion < 
hold Hid no she t 1 it ill 

J hr s inn w i\ of lilt tonlmiK J n„ht 
down to One in 1 I 17 dx th s turn md 
in old w rita of In i d i\ m\s W ith 
e nit in u 1 1 iislm the Ik use \vi\td 
unsivninv f I * nc ( it l(< mu ikus 

trv to ni >v i on to mot lu i 
1 1( nr\ it ill (d Hid liter ill the los 
md w iste < f tin ( ml \\ u i itsaw 
mu t lx limit up m 1 h lx m to 

i < mu nl tie mot u \ 
w hi n prove d \ t \ 
use fill to hi u 

e s >i \\ Ik n Ik 
< h< d lie le It hi se n 
t i Woo jo > i \ ist 
mu unit Jor th >s< 

1 iv ^ 1 Ins sum Ik 

i e mu nl dfd b \ 

ii t 1 1 < (I 1 hi t 
v\ uld ik t 1) te It i 
it d n ) w id i \ 

Out lu prole i I 
t lx un lo \\ u 
with J i nit md 

m ii non <1 1 1 1 1 1 1 1 
in nt t > \ >te Inin 
llppllt s toi tlu 
I u r po < J lit ii 
w he n Ik ho i\ t d 
t I k llioiit \ In di 1 

ii >t j.e> t » vv n but 
I e pt tlu up) lit 

Hi t hit f mini 
te i ( mini d Moi 
ton tlu I >i hop ot 
1 !v who pew su< h 
tine stiiwbtiin 
in I f o I bo t n th it 
Ki h ml tin J liml 
w illle it i ( oiilll il 
i kt 1 Inin to si nd 
It ! onu (se e p i K t 
fio) iml w h o 
dt< rw mis lx i mu 
\n hbishopof ( an 
tt i bun h t I pt d 
1 1 1 n i \ in h i s 
m one \ m i ki nj. 
st lu lilt 

1 In it w i s i 
s\ shin known as 
be nt v oh nt t s 
th it is ru h ii it n 
wtie a s k t d t o 
III ikt i jin st nt ol 
none \ tot lit Kmj. 

It w is tltsinhtel 
i pilTe 1\ i ^itl 
bui wex bttule tin subject who ilul not 
p i\ up If a in m ill lelt i pt it show 
1 lu II lit w is iskt el to p i\ i 1 n K e sum to 
tlu Kim fot it w is ob\ unis lit must lx 
vti\ nth oi hi i oulil not kt t p up su li i 
bow If on tlu other bind lit lnt 1 
i|uu tly mtltiu^dH Ik d o w is i Util 
to pi\ i gu it sum bet lusi it w is 
obvious tbit is lit spmt so bttl 
lu must sm tlu nunt 

Moi ton w is \erv tltvti in gt ttmg 
money for tlu Kni), bom b it Ii sorts of 
permit md so nun i mu to sjx ik ol 
Moi ton s toik nit mni| tint il 

i man could slip oit the pionj. ot 


(\tr n i s r HKt Ik got eaught on the 
other prong of frugality 

I hose d iv s in which Hi ni v hwd 
win i turning point in tilt Instorv of 
tlu w ulel J hie e virv it things 
hipfxned dm in v. his mi ii though 
I ti^lisliint ii Ji id nothin^ to do with 
flu tii dim tlv Arne ik i w isdiscovt n d 
( oust mtmopk w is t ike n b\ t lu J urks 
ml se hoi us is i eonseepiinie wtn 
driven with thm It lining to Western 
I mopi mil finally Modtm St it nt t 
w is begun with the disto\ci\ th it the 
I utli w is not the until ol the Uni 


vtist md th it tin pi mots moved 
lound tin Sun With tin mining of 
these things tin olil oiilu pisstd and 
\ ik w d iv bt gin tod iwn for tin world 
1 1 1 dm md and Isabt ll i oi Spun got 
the ueelit toi lilting out ( olumbus s 
expedition to Amt lie i but Hi my the 
Srv mth nt ii I\ hid that honour 
Columbus haei hist applied without 
suite ss te> (xnuti and then to Portugal 
rntl Jmally to Spain lor help but whin 
thi\ ill it fust il in shetr elespeiatiou 
lu at list sent lu brother Birtholomiw 
to 1 ngland to tt ii King Henry the 
st vt nth would lie Ip It is quite possible 


tint Henry would have done so but 
unfortunate I \ HarthdJomew fell among 
pirates dining his journey and when Ik 
unved m 1 cmdon he was m such a 
misirablr plight tint he could not 
appear l>c ion the King He then fore 
spmt a good dial ot time eliawmg and 
selling maps ni order to make enough 
mom v to c lotht himst If propt i ly 

At list lie obtmitd an inttrview 
with tlu King who uttivtd him 
livoui lbly but meanwhile (olumbus 
not he mug bom his hi other applied 
to Out in Isibelli of ( ist lit and she 
lgitt tl to he Ip him 
so the discoviiy 
of A me lie i must 
be pi it c d t<T tlu 
< n dit of ( olum 
bus who w is born 
a (xiiot si md to 
t h i S p i n i s h 
sovt it igns 

1 ate l I It in \ did 
st ndout me \pe eb 
turn to tlu V w 
World unde r the 
1 e i d t- i s h i p o I 
Se b isti m ( ilx t i 
\ tnc ti m wlio h id 
st tth d in I nj mel 

I h it t xjiloit i di 
t o v t i e el N e w 
found! md which 
bit mu the mu 
It us oi J itg 1 md s 
git it ov c ist is t m 
pin 

He in \ did ill he 
( oul I to stii n^tli 
t n hi th i oi k md 
it hi dt ilh he It It 
it moil powiitul 
thin it hid tvti 
turn be Ion 
nt vc i Unless in 
it ign w is not un 

I I o u bl e d vv 1 1 ii 
(him mts to the 
t h r on t i ii t i t 
wt it two git it it 
be 1 1 ion s hot Ji 
st l 1 1 lg 1 1 v e noiip h 
centring lound 
impostors 

1 lu hist oi the st 
w is rather a h md 
SOUK pit 1 s j il t 
youtli w ho w is 
born at Oxford 
] ft w as oi lowly 
origin but wt irt 
not quite sun 
whether his fathu was a baker or 
carpenter ot shoemaker ot oigm 
bin Ida Ht is given all these descnp 
tions mom orotha of the olet c hronielt s 
Hit boy, called I ambert Simncl w is 
hftccn when he fell into the hands ol 
an lush priest named Kit haul Simon 
Simon thought out a rather mail scheme 
by which ht hoped to advance himself 
In the lowci ot London, kept a close 
pnsonti was the I ail of Warwick, 
the young son of I dw ird the i ourth s 
bi other the Duke ot ( larcnce who had 
been drowned m a butt of Mdnisey 
wine He had committed no oltence 
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but King Henry thought it wist to keep 
him under lock duel key or somt 
discontented pait\ might one diy 
w mt td make him King 

Simon's idea was to train \otmg 
Snnnd to impersonate the JLnl of 
W irwick and then to put him forward 
is the Yorkist claim mt to the throne 
H< hid at first intended to tn ike 
Sunned impersonate Kuhud Duke of 
}oik the little pi mu smothmd by 
knhird the Third s oiders but after 
w irels lit changed his mind 

Teaching an Impostor 

Simon took I uubett Sim ml ovei to 
litlmd uirl schooled him m tht p irt 
In w is to pDv Hun tin priest went 
t tilt J irl e>f Wild irt who u is 
( nnnoi oi lord lh puty of he 1 uid 
ud i Mt it suppoitei t>l tlie House of 
\ il ml told him th it the young 
I nl ot W uwick 
Inli t tped bom the 
luii t>f I ondon 
n 1 w is now m 
It 1 Did He pit 
nt< 1 his piott *c to 
tju I irl Liitl it is 
jintt possiblt th it 
tl 1 ud Deputy 
dl\ lelnve 1 that 
lit v t ling m in w is 
t i \ >il 1st hen At 
n\ r it* lie piofc sse <1 
t I lu \t it in l tli 
1 i mined t j ut him 
! tlu thiont Sun 
ii I w i Ti w rie d as 
hm in 1 >ublm 
M iu u< t i 1 Hut 
nn l\ who w is tht 
It i i I 1 dw ml tlu 

I in t h md lilted 
H nn the St until 
nth i dt idl\ h died 
li nt her ud md ent 

\ i i i 500 well 
tr mu d (a 1 in in sol 
ihtis lo issist in 
] 1 tun Sunnel or 
i he piolesstel to 

I I * \ r <1 In 111 lur 
n ] luw the 1 ul of 
\\ ii w k k 011 the 
I njish tin one 

\tws ol whit w is hippeninf h itl 
re u he el He nry and lie did nn\ sen 
sibli thing lie took tlu it il 11 1 of 
W it wick out ol tlu Jowir paraded 
him through the stree ts of I oiulon mcl 
dlowed a number of peopli to spe ik 
with him riitn the young prime w is 
n turned once more to flic l own inti 
1 e pt m elose confine mint 

Slmnel Taken Prisoner 

A few weeks lain Simon with 
I imbert Simnel ami an irmy crossed 
te 1 meashirc anel lantloti near I lime ss 
while they were met b\ 1 numbti of 
Yorkist supporters lhcv mucheel 
through Yoikshnc and at Stoke lie it 
New irk 111 Nottingham shut met tht 
King s arm} A hotly contested b ittle 
w is fought which lasted feu thiet 
liouis but although the Get mins 
fought well Henry’s foiccs triumphed 


and both Simon and T ambert Simnel 
were taken prisoners 

I he king then showed that he was i 
\er> difkrcnt tvpe of mm from som 
of his pi eelc lessors 011 the throne He 
was not at ill \1nd1ctnc Simon the 
pile st w is sent to prison tor the rest 
of his life but for }oung Sunned a 
\er\ euiious I iti wisrtserveel 

The King’s Joke 

Some of the nobles who had taken 
put 111 the u hellion vvcie eommimled 
to dt< ml the King s t ourt in I ondon 
Iht it they wei< united 1 :> 1 *it d 
dintii 1 ^nen b\ tin Kin* md is the \ 
sd at the me il 1 sei\m boy emit 
louml as \v is tlu eustom be nine 1 
wine cup \s tilt noble nun looked 
it this l)o\ they seenuel to 11 cognise 
his f u e ll w is I unbelt Sitnne I the 
false I irl of \\ uwick for whom tlu y 


hid been lu liting and on whose 
ace mint they h id been fined 1 irge sums 
ot money by way of punishmc nt i lie y 
must line felt \cry foolish mcl 
luimih dctl 

Henry must have been something 
of \ humorist for inste id of punishing 
Simnel he lnd p 11 cloned him and m ule 
him a ->t ullioii 111 his kitchen 1 lint 
pirt ol the youth s duty w is te> turn 
the spits on which the birds were 
ro 1st mg Ik foie the flit Tic diel his 
work well and 1 tei stems to Invc 
been promoted to the office oi f lIcouct 
a much moit dignified post In this 
ntlu r clever w ly lie my «diowt<l lus 
contempt for an> who would issiil his 
throne 

As I nncis Hat cm s tys 
1 eir lambeTt the King would 
not take his lilc both out of magnini 
mit> thinking lnm but as an image of 
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w rx tint others hid tempered anel 
moulded and likewise out of wisdom 
thinking that it lie suffered death he 
would bo Joi gotten too soon Hut 
being lino he would bo 1 continu 1 1 
spe ct ule uid i kind ot lcmctly igunst 
tile like e neh intine nis 01 people m 
tunc to come 

I11 Ul tin ■> Henry showed thit lu 
posse sst el nal wisdom and was pre 
piled to strike out dong ne yv ionises 
without following too cloth tlu be 
ht\ 10111 uid deeds of Ins pie tie ee ssors 
n the 1 n*lish thiont 

A Great Maker of Money 

He h is been e died tin Solomon ol 
1 ngl uid be in* leeounttd by some 
i Id w liters is one ot the wisest princes 
([ Ins turn Hut y\hile thit title 1 
someyvhitol m t\ igge 1 it ion then is 
no doubt thit IIe my by lus discreet 
bchmour not only 
st 1 1 n g t lie nt el lus 
thiont but m ule Ins 
1 e 11 n 1 1 y i it tu< tc 
united thin it hid 
evti be t n be Ion 
( >1 1 0111 e Ins c \ 
tort ions e innot be 
o\< Hooke cl md tile \ 
ire something of 1 
blot on Ins it 1 g n 
Tint we must u me m 
bti tin times in 
which he Intel md 
tint t\en in these 
ill ittcis he be h ive d 
with h ss bnitality 
than m iny el his 
pi t dt t e ssm s li id 
tloiie It is some 
thing to tome to 1 
pc nod in the hist 01 y 
of the countt v wht n 
bloodshed is not the 
inun It it me ot its 
ret mils 

J \cnin hispiivatc 
life of which how 
cyer we know little 
llniry w is 1 gre it 

I m p 1 o v e me 11 1 oil 
iintiy of the sou 

II igns wlio had pom 
be lore lnm lhc 

rcatest we iknt ss of hi elm u let w is 
1 love of money which led him to 
do m my things that 1 it he 1 wise he would 
piobiblynot hue done Of course the 
v cumulation of 1 luge sum ot money 
111 his t \e lie epic 1 helped to strengthen 
the country md in ike its financial 
position stioni'ii thm it hid been 

Hunting Near Hyde Park 

lie nry was fond ol hunting anel used 
to me llgt in this spoit very tcgularly 
Tie introduced to Lnglaml the lunch 
practice of driving game into nets 
It stems strange in these days to think 
that his gune preserves whuh were 
well stocked t \U nclecl from Hyde 
Pith to Hampstead Wt do not 
associate hunting and guru with this 
district whuh now has a teeming 
population and is covered almost 
cntucly with stuets of houses 



HOW MAN HAS TOLD THE TIME THROUGH THE AGES 



These pictures show the evolution of the dock, from the far-off days when man first noted the passing of time by watching the Sun's 
movement in the heavens. Then he noticed that the shadows lengthened as the Sun sank, and the Ancuent Egyptians told the time by 
shadow scales, in which the shadow of a bar passed along a scale as the Sun rose or sank. Sundials followed, and many exist in England 
to-day. Of course, sundials have to be adjusted to different latitudes. Many other devices have been used for telling the time, such 
as a bowl slowly filling with water, a dial worked by a float in water, and a burning candle, lamp or string. At last came the clock 
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THE GREAT MYSTERY OF TIME 

What is Time ? We shall find it very hard to get or give a really satisfactory definition The dictionary 
says it is a general idea of successive existence , the measure of duration/' while a well-known encyclo- 
pedia declares that attempted definitions are too controversial to permit of their being given " We must, 
however, try to get some definite idea of what Time really is 


T o moit of us lime piolnbly stuns 
i very simple ni liter What 
is the tinu - 1 we isk uid the 
upU givtn bv word of mouth oi t»\ 

til* flU l»! 1 Clock JS til it it IS || Kill 

01 two o clock or some other tiun 
Wt isk how long i eirtuu journey 
t ik s u id ire told two 01 thin h >urs 
S mu body w mts to know oni i^i ind 
we te 11 thi in 1 2 oi i \ t its ot wii 1 1 c \ 1 1 
uny bee mint I mu tluiefou is just 
1 lie pemd which tli])scs betwicn one 
(unt md mothd is lor i \ unjik 
between oni bnth md the pusmt 
m mint 

Souk j < opl( pinbiblv think tilt 
in >\ i mi lit of tilt h in Is louiid the elo< k 
1 1 is tlu mu thin r i I ime bufthit 
l lll\ i w iv of nu i ui iiil, vvli it wi ( til 
I mu I h *1x1 l i i 1 \ < r k\u< m 
nti 1 bv mm 1 i imik tlu pi sm oi 
I mu so th it \u in i\ m <k ding with 

II m tlici li lU ( 111 11 111 n w i\ i 

in h ilm I mu 

1 lit 1 x I I >i in t m il i 1 mu but 

mi l\ t< 11 it md wt kiu w h w often 

1 k g > wi nu, llu\mi\ ill ist oi 
iw m i, iikIm d i dock c m 1 m m ale 
) tint Ike li mils would go lonn 1 tin 
lit m my pt nod wt hkt d llu\ 


could go loun 1 in i minute, or they 
could t ikt i u a tofo lound 

( >1 touisi thin is i it i tin 1 1 w i\ oi 
nu isming I imc Hit J irih turns 
joimd on its i\is in „| horns uid wt 
c ill tlu peiitHl ot )ii< lompkti turn i 
d iy i hi 1 nth trivih lound the Sun 
in just o\t i ^ di\s md wt t ill tint 
pmol i \ < u 1 lien <h\ iduif. up tlu si 
inti lesser jin » 1 wi liivi i kind of 
lot trull witli wlmh to nu isuti tlu 
p issiii 0 ot eve nts 

Whit wi i dlv uk m w hi n wc s iv it is 
is o t foe k in tlu i v t mill ls th it it is 
ix horns sm * tin Sun u a lit d its 
highist point in tlu sk\ 1 mi sum 
tluri w<r lntclh i nt me n on tlu 1 nth 
t lit v ln\( nu i uud l imc by tin Sun 
Now id i\s h m* vi i ist i lumitisii kon 
I mu cm n mou aiuitltlv 1)V n m*> 
ot tlu st us, but t >i ii din in puip >scs 
w i till use th* Sun 

In vinilivhlt w< do not w itch the 
Sun Wi It i v c Hit i tr mo mi is to do 
1 h it lot us \\ i w iti h tlu i lot k to it 
tli ptssiu^ it 1 uni m 1 wi nu isuit it 
bv the pissige ot tlu md lound the 
did \\h n tin hou h md his piss d 
hilt round tin. di.il wi si\ six hours 
hive gout md whin it h is *,0111 round 


the dill completely houis line 

pissed In son u clocks winch m 
horn t lot ks it takes houis for the 
li md to go completely touted Hit di d 

We ice kon ordin ir\ t vents in >i u 
months wetk md diys md in some 
i lses we me isuie tlum bv minutes ual 
seconds is Jot t \ iniplc the time i 
manlike to mu i mile 

In olde n tl ly 1 mu w is nu isuit d bv 
in limn j 1 iss th it i bv Hu mo\i uu nt 
oi siuil bom tlu top bull) oi th j. 1 is 
into the bottom bulb oi bv th 
le ugthcnim, mdshorlumi oi i sh alow 
on the gtouiul oi w ill oi by tlu mow 
me ni ot i shadow is on i suiulnl oi 
bv the movement ol w ibi is it diippcd 
born l hltk 1 ink into m >tlu i t ink in x 
w lit i t lot k or l»v the huniin., <t i 
i mdli Hi it is bv the movt merit oi 
the il mu nt uti md iu mr to the 
bottom is Hie i mdle buna 1 uviy in 
(at without movement it is unpo siblt 
to nu isuit I uni oi t vc n to Hunk ol 
linu 

And this bun s ns t > tin verv nn 
port mt I at tint lime is nisepnibly 
bound up with motion 1 n i \ nnple 
if we set out loi tlu r nlvv ly stitim 
hill \ mile iw iv md we mu m will 



It is impossible to think of Time apart from motion Here a schoolboy and his sister are going to the station The girl started earlier, 
and is walking while the boy, who started some time afterwards, is running The time they take to get from their house to the station 
depends upon their motion, and the speed with which they travel to the station depends upon the time they take 
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quickly d.11 the wa\ wi gt 1 
t lie u hi pc rb i]>“ s( \( n nun 
ut< ■» .uid jiisl i ate h tlx ti mi 
If on tlx ot lx i li lt i< 1 wlun 

Wt hit OUT limit' Wish till ol 

huir>mg to tlx station v< 
h xl strolh d dong \ < i \ 
slowlv f lx )ou i ix \ iiii^ht 
1 1 l\ c 1 ikt n i « | it it t' i ol an 
lx mu ind w< iionld ln\ « 
miM <1 to litxl out ti nn 
oix 1 lx t mu ot ni ikm 

tlx j Mil ll< \ llOlU Olll llUUNt 

t > tlx t it ion is \\t < in si i 
d< |x nd upon out mot ion 
uxl tlx pt i d ot i lit oi out 
It i v « Hint. d< p< nds upon llx 
I inx o < upx d 

The Pait Played by Time 

Mut wh it wi < in ill un 
<l( i *>t uxl i 111 it I mx ]>) i\ 
i v ti \ impot t ml p lit in all 
our Iim i I \ < i \ Dun m 1 1 x 
in 1 1\ 1 1 -i i in motion from 
t Ix IIIIL lit X 1 t til do\N II to 
t Ix t un< -it «it oin ol w liu li 
our bodu and dl tilings, in 
i (impost d 11 tlx w Ik ill 
umvi rs< sudde nl\ bit mu 
still uxl motion oi t \t i \ 
kind it i si d tlx n tlx il would 
lx no six h tiling is I mx 
lot without mo\< nx lit tlx u 
(mild lx no (Mills uxl then, 
would hi no dm ition ot an\ 
kind to nx isun Ion pi it 
I mx i mi n l\ tlx nx i ailing 
of mow mi nl uxl without 
moM nu nt thin imild hi no 
I mx 

I ndi id nx ii oi si u ix i now 
spi ik of l mx i tlx fouitli 
dime n iion pid" as i tiling 
his length uxl l)ii adth and 
thx kix -.s so, the \ s i\ , it h is 
1 mu Slum n< u ntists i o lui 
till i 1 lx \ ti II Un th it tlx 
ioim and aibst mi i ol i thin., 
li pi nds upon tlx turn liken 
hv tlx p utu li ot w lui h it 
i i ompost d m moving horn 
pi u ( to pi u l 

How Time Would Cease 

I lxn tlx miount of m t 
end m tlx hod) its nnss, is 
six ntists eall it depends on 
Mx turn tlx p u ticks take in 
1 mm Uni}’ so that tlx guatti 
the spud ol tlx partuks tlu 
it< t tlu m iss of tlx bnd\ 
md tlu slow 1 1 tlx spi i d the 
1* ss tin m us oi amount ol 
niati nd m tlu hod) ( aim d 
t > it logu d i oni lusion this 
nu «ms ihd it move nxnt 
ee isi d not onl\ would 1 uix 
u ise hut tlx liiiiv 1 1 i 1 1 ni 11 
would ei isi tot M-,1 I his in i\ 
si cm difficult md to uudi i 
st md it thonuighlv we should 
hut to know a good di d ot 
tlx higlici matlx mat us 

Whin wt ha\ o a «ic ««4 di,d 
to do and an \ei> bus\ hint 
seems to <»u tjuukh, hut it 
wc arc loitering about with 



Here are two different types of water clock, the earliest form of 
clock, m which the passing of water in or out of a cistern changes 
the level oi a float, and by a wheel and line, or a latchet and 
toothed wheel, moves a hand round a dial. Water clocks are 
ancient devices, but weie revived in the eighteenth century and 
aie 'till sometimes used 



This prisonei in a dungeon would have no possible idea of the 
passing of time were it not for the daily visits of his gaoler 
The gaoler for him becomes a timepiece If shut up in the 
dungeon with sufficient food and no light or window, so that 
no one visited his cell he would not know whether a week or a 
yeai had passed Oi course, if he had a lamp the burning of the 
lamp would mark the passing of time 
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nothing to occupy m tie 
lime, as we sa), "hangs" 
llx busier we are, that is, tha 
m on quickly wt nxi\e, 
whet lx. 1 it be 0111 ft 1 1 01 0111 
h.iixls or our boilx s 01 out 
e\ts 01 tlx particles of oui 
hram tlx moiequickh iho 
I line seem 1 o pass 

If a man could be coniiix d 
m a dal k dungeon into which 
no light <ould pmetr it* and 
had an unlimited supplv of 
toixl iliac with him so th it 
no one had to visit the nil, 
lx would h.iM nu idea of the 
passing of |jnx lit would 
not know whethei he h id 
1 m ui confined 111 the dungeon 
toi a month or .1 )cut Of 
couise m actual pi u tin 
pusoixis who h.ivc he c 11 < on- 
tux <1 m (Ink dungeons hi\t 
g uix cl sonic irk .1 of tlx piss- 
ing ol t line from the \1s1tsof 
then gioiciswith tood and 
watt 1 

A Lamp In a Dungeon 

Ii in tlx dungt on tlx n 
weic an oil lamp binning 
winch had to be it filled fiom 
time to tunc that would givi 
a nit .111s ol nxasuiing I mx 
Mut if the lam]) uac 
pi ucdth.it tlx oil was mto- 
matx all\ * applied to it tiom 
outside so that it dwi\> 
ic m mx <1 nt tlx s mie 1 uhn 
the l imj) and tlu limp went 
on burning tlx n tlx u would 
1 c no wav of incasuimg 1 mu 

Without moMMixnl it is 
evident then foil that thin 
could 1 h no 1 mx llx old 
wntoi wlx> said One cl i\ in 
with tlu I ord as 1 thons uxl 
\ears anil a thousand \cars 
as one d t) had some uh • ot 
this gicat tiuth 

Killing Time 

Jt is strange what miseon 
leptions people have about 
Jinx, mil how little t )iov 
ically understand its nature 
lo the majontv intletd it is 
mctel) the ticking oi a clock 
01 the mo\ mg oi its 1 anils 
and vet all in some w.'u re disc' 
child) that it is connected with 
the passing oi tilings When 
there is little <0 do peop'c .alk 
ot “ killing time," whit h cer- 
tainl) shows that t lie \ have 
sonu idea that it ha* a con- 
nection with movement 

Seeing what a vital part 
lime ])la>s in our lives 
how impoitant it is that we 
should use it aught f If the 
things we do die good things 
we shall be able to look back 
with satisfac tion on the pass- 
ing of the Time, and feel 
that although it has seemed 
to go quickly it has not been 
misspent 





Of course, far more snow falls in Switzerland than in England, as we can see from this photograph of a normal winter landscape taken 
at Adelboden. Sometimes in a single day or night a couple of million tons of snow fall upon Switzerland. It is interesting to know that 
snow, though solid, nevertheless evaporates slowly, but, of course, the rate of evaporation is far less than the rate at which it falls 
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WHAT ENGLAND WAS LIKE 2,000 YEARS AGO 



ll has been said that God made the country but man made the town, and in a sense this is true. This photograph, taken by an airman 
as he flew over the Amazon Forest jn South America, shows what a vast untouched forest country looks like when seen from above. 
The trees are closely massed together, and the Amazon River is seen flowing on its course to the sea. Two thousand years ago a large 
part of England was covered with forest, and would have looked like this if seen from the air. As man multiplied and found it necessary 
to grow food, the forests were cleared, and now fields of corn and other food plants have taken the place of the trees. ' The Amazon 
Forest, which begins near the Atlantic with a width of zoo miles, stretches almost across the continent, growing wider as it goes 
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HOW MAN HAS CHANGED THE FACE OF ENGLAND 



Very little of the original forest that once covered England has survived The greater part of the country is now farmland and shows 
a pattern of van-coloured fields Other areas have been covered with sprawling industrial cities and are a confusion of railway 
junctions, smoking factories and slag heaps The above aerial view of Halifax m Yorkshire shows how completely man and his 
industries can ravage the face of the countryside Compare this picture with the one on the opposite page and you get a striking 
object lesson m how man is altering the world in which he lives All over Great Britain are scars of brick, mortar and concrete, 
proving how man is becoming more and more an industrial town-dweller and altering the countryside m the process 
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THE PRISM THAT TELLS US WHAT THE SUN IS MADE OF 



One of the greatest of all scientific discoveries took place when Sir Isaac Newton let sunshine into a dark room through a small hole and 
caused the light to fall on a prism To his surprise, instead of getting a white image on a screen he saw a band of colour, and realised 
that sunlight was made up of seven colours It was the beginning of the great science of spectroscopy, or the analysis of light by means 
of the spectroscope, an instrument containing a prism or senes of prisms Later it was found ^that the light from different elements 
produced lines on the band of colour always in the same relative positions and now, by means of the spectroscope, we can analyse the 
light of the sun or a star and tell what these bodies are made of Helium was first found in the sun by the spectroscope 



Here we see the spectroscope in simple form The light to be examined comes through a slit, to a collimator or telescope, so arranged 
as to pass on a parallel pencil of rays to a prism Here the light is broken up into its colours and falls on the object glass of another 
telescope through which the observer looks An image of the spectrum forms at a focus in the telescope and the eyepiece magnifies it 









THE MOST MARVELLOUS OF INSTRUMENTS 

Man has made many marvellous instruments which have helped him to discover a {(rent deal about the 
universe in which he lives. But who would have thought that he would ever have been able to find out 
what the Sun and the stars were made of ? Yet he has done thi3 by means of the most wonderful of all 
instruments, the spectroscope, the essential part of which is a little glass prism. By means of the spectroscope 
man has even found substances in the Sun before he has found them on the Earth, a notable example being 
helium. Here we read about this greatest of all wonders in modem science 


W ho would have dreamt that 
man ( ould ever have discovered 
what the Sun is made of > 

1 li it great globe of hie, from which wc 
derive our light and heat, is gj million 
milts away from us and to think of 
lindiiig out what particular substances 
tht it arc m the Sun would have seemed 
to the scientists of a hundred years ago 
(putt beyond the reach ot human 
possibility 

Nil the gieat discoveiy has 
Utn nude In tact, some ol 
t lu tit mints have be on found in 
the Sim bcioit being discern ied 
on the 1 nth htliuin was lirst 
found m the Sun mil that is 
wh\ it was given its name 
which i onus irom the Greek 
wold lot Sin hclios I he n 
ifhi thii substance had beta 
louticl m the Sun men ot science 
it Lsoncd that it must also exist 
on tnc I arth and thc»y hunted 
hen till they tounel it Now 
tluv < m fill an an ship with 
Ik hum gas 

Reaching to the Stars 

l>ut wi have not yet t xliaustcd 
the realm of mans ingenuity 
ioi lit can reach out much tar 
tlu i thm the Sun and can tell 
us whit substance's there art m 
d us so tar aw.iy that we cannot 
reckon then distance in miles, 
but hive to speak of them as 
he mg so many huudicds of thou- 
suuls of light yiais away A I 
light yeai is the distance a ray 
of light, speeding at 186000 
miles a second, can travel 111 a ^ he 

I low is this gre.it wonder per- ^ 
tormed ? Well, it is all done by The 
means of a little instrument and 
known as a spectioscopc I he use i 
name comes from two Greek throi 
wonls which together mean “to beco 
look at au apparition “ It is hght 
ri ally one of the most marvellous muc 
msti utnents that have ever been 
in vc nted, and when it was first 
made no one had any idea of the won 
dcis it could perfoim 

It is really an apparatus for break- 
ing up light into its various colours 
We know that when white light passes 
through a pnsm or a bevelled edge of 
glass, or even a drop of water, it is 
broken up mto seven colours, which 
always appear in the same order, 


namely, violet, indigo, blue, green, 
yellow, otange and ml These colouis 
which appear 111 a band arc known as 
the spirt nun and a veiy beautiful 
* apparition they form llw 1am 
bow, as we rtad tlsewhtrc in this book 
is only a spectrum hi ought about by 
the sunlight being broken up and 
1 effected lrom countless drops of run 
Sir Isaac Newton who did so many 



When a beam of light is passed through a prism it is broken 
up mto the colours of which it is composed This is known 
as dispersion, and the beam of light is called the spectrum 
The greater the dispersion the longer will be the spectrum, 
and so when a very long spectrum is wanted it is usual to 
use a number of prisms, as shown here. The light passes 
through several prisms one after the other, the dispersion 
becoming greater at each, till at last, when the band of 
light passes into the observing telescope on the right, it is 
much drawn out In practice the prisms are put closer 
together than shown here 


wonderful things, was the first man to 
examine 111 a sc lentific way the results 
of passing light through a prism He 
admitted sunlight thiough a small 
hole in a window shutter and allowed 
the beam to pass through a glass prism. 
The result was that on the opposite 
wall an image of the spectrum was 
thrown with the violet colour fartl est 


from tlu original direction ot tin light 
and the red at the othc r end ot the band 
It was Newton who gave the name ol 
* spec tium * to the band of colour 
It must be mulct stood and wc <111 
test it for ourselves that thue is no 
definite dividing line bt tween the 
colours 1 he y blend mto one anothei 
almost impcti c ptibly so that it is 
impossible 1 to si\ wlicie one lupins 
and the othet mils It isotten 
difficult to distinguish indigo 
from the blue and violi t 

Iht prism thus shows us tint 
white' light is made up oi a 
nunibci ot colouis, and th it the 
position of tath m tlu spcctium 
dtpmds upon the angle at whu h 
it is bent by tlu pnsm It is 
ratlui interesting to note that 
it the light alti 1 passing thiough 
one prism and being bio km up 
into colours is thm allowed to 
pass t hi oup h another prism 
placed the reverse w.i) the 
colouis will be blt'iidcd omi 
mote into a beam of white light 

Catching and Breaking Light 

l he spectroscope tin wonder 
lul instrument which we are 
consult ling is an apparatus with 
a pnsm and telescopes so that 
the light irom the Sun, or a 
star, can be e onvcnncntly 1 aught 
biokcn uj> and cximincd 

Many kinds of spe etioscope 
art madi some indeed ari veiy 
simple, and <an be carried 111 
the pocket Others are more 
elaborate, and it is with these 
oken bitter that the wonderful wmk 
lown examining the Sun and stars 
nim is earned out 
rum, It is white light whu h givts a 
alto continuous spectrum of the 
asses sevt'n colours and wc can get 
rsion this not only from sunlight but 
id of from any incandescent solid 
it is such as the white hot tartan 
loser filament of an electric lamp, or 
ot a limelight 01 from an ordi- 
nal y gas or candle flame in 
which the light giving particles are 
really bits of incandcse ent solid carbon 
If now we take a spectrum of a 
glowing gas or vapour it is quite 
different Tlieie is no broad band of 
colour as in the cases mentioned 
instead we see nvrely a few bright 
lines ol different colours in certain 
positions with the spaces between 
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WONDERS OF THE SKY 


lx i \ mum <1 
Ik ii is ik \ ir 

L.M ( II OI III 

hi ii I t \ < 11cm 


them quite (Ink If foi in time we 
sprinkle. » little silt on the wuk of i 
spml limp tlu ll mu wlmh w is 
i line M tolc > ii i k Ik c nine ^ \ i i \ m How 
1 lus l tin odium of the silt binning 
md it dw i\s ( i\is i he um villow 
( olom 

Now if tin tl inn 
with i spu tro i opt 
tu\ v toll 1 null/. > 1 1 lie. 

< r ml hut me u l\ tw 
Iiik t lo c tc the i 1 he k i on why 
there i" n » (ontmuous hind of colour 
is th it tlu itoin of odium v ipour, 

I tin in i t dt of i^it it i hi puxliue 
\ 1 1 i 1 1 tot is wlmh in thin t 111 11 gi\o 
w i\ » s ilw i\ s of the 

ill) 1 n th md 1 1 osc 
w i\ t s lie the w i\ c 
th it It Milt visible is 
\c Mow 1 1 lit 

1 c t II t til \ out ex 
] i nine ids 1 n 1 1 he r Jet 
u pi i< h « hind 1 lit 
put I imp on w In h 
w< s| i ml l< i h< dt in 
im inch c t nt him hgld 
md between tin two 
lights i '*(U(ii W ( 

( \ i in l n c the v Mow 
sodium fl iiik In st oi ill 
t Ii i o u t Ii tlu sp< tio 
si o| in 1 ^ i t is d 
i c i d v ( \j 1 mud twe 
hn lit \< How Inns with 
ill 1 Ik n st d u k Now 
wo n turn e t lit si i i n 
md it nni < the j i c 

I I u m i onsist of t lu 
hind of colours with 
two d u I line s in e \ 
u tlv tlu pc> ition when 
tlu two hi i ht \ c 1 low 
lints wii pi c \ loiislv 
\\ h it is tlu. i vpl m ition 
c i till 


It is this f ict which c mbits us to 
tell whit i It mints Hit re ut m the 
Sun iml tlu stirs Whin sunlight is 
< \ muni d tluou^h a \ tl V good s l >( i tio 
si op thin in «ilw i\s i large ni mi her 
of dirk lims in vinous parts of it 
It w is not uiick i stood it fust what 
Hu si win but now we know th it 
tlu \ in the spietraofv i nous tit mints 
which in in i st it< oi vapoui m 
tlu Sun outu imtlopt I lit white 
h_,ht from thr m im hodv oi the 
Sun givis i continuous sjHitium with 
the tolouis violet indigo blue gri tn 
\cllow or itigi md lid hut this light 
his to piss through the outti mvtlopt 


Ream from 

ore lamp Plate with slit n 

I ffurnmq rnsm 

\ Bunsen Sodium J Lens J 



Here is a whitr beam from an electric arc lamp which, passing through 
a slit in a plate is converged by a lens so as to fall upon a prism, that breaks 
it up into the seven colours of which it is composed The band of coloui is 
tailed a spectrum Between the lantern from which the beam shines and the 
slit is a Bunsen flame, and in this is burned a small piece of the metal sodium 
with the result that on the spectrum a dark line appears m the yellow part 


Lines in the Spectrum 

Well the < »nt m ui ii" 

colonic cl spcctium i" 
the 1 rol i n u}i lit ht of 
the mi mcksc mt lum 
md tlu two ii u k lmi 
iu tlu spe c ti um of tlu 
burning sodium m tr mt 
f hi \ m not r i 1 1 1 v 
duk but onl\ sum 
d irk b\ lontr ist with 
Hu hi dh mt < ontmuous 
ix i trum I lu bin mnj. 
sc ilium is mmli cookr 
th m tin me mile sit nt 
lmi me] tlu i oo 1 1 i 
s xlnim \ ipom ibsnrbs 
f i om t h t < ontinuoiis 
pM 1 1 um of t hi him those r i\s which 
coucspoiid to its own spictriim 

1 vptimunt hi\i shown thit ivciv 
tlu lined ik mint wlun hcitul sufh 
iimtlv to \ iponse li u I t\n\ g is 
hi did to im lniksitnci his its own 
thuiitciistu }xitrum I his consists 
of cirt.un bright lints which belong 
to it alone mil they «ilwa\s ippcar in 
exactly tlu same position in tht 
spectrum ISo two ik merits have the 
same lints, noi any lines in conmiou 



In this picture the light from the electric arc has been shut off by a plate 
and now only the light from the sodium flame can pass through the slit on to the 
oi i >m The result is now a dark ground with only a bright yellow line in the 
place where the dark line appeared previously The line m the upper pictuie 
was not really black , it only appeared so in contrast with the spectrum of 
white light When we see the spectrum of the sodium flame alone it appears 
merely as a yellow line on a dark ground It always appears m the same 
position and so when we And it in a spectrum of sunlight we know there is 
sodium m the Sun In this picture we show a dark band to correspond with 
the spectrum of the first picture, but in actual practice the whole screen would 
be dark The sodium lmt also really consists of two very fine lines close togcthei 


oi glowing vapoui winch surrounds 
tlu Sun And so wi get tht spictia 
ol tin tli fie rent ill mints m that 
\upom showing on the band ot 
colours 

B\ comparing the position of these' 
diftiu nt Inn*- with the spectra of 
light fiom different elements we can 
It 11 what elements tlu re are in the 
Suns tnvtlopo Alrtady about foxty 
eli mints have been discovered in 
this* way and similarly the spectra 


of \anous stars have shown us tbit 
many elements found on the I firth 
also ixist m these distant suns fox 
suns thc> really au 

Jt is tin sjMitrosi opi that has told 
us pi art it all v all we know ol the 
physical constitution ot om Sim and of 
the stirs It w is i liivanin optician 
tumid josiph von biaunhofu who 
first Jiotuul that ititun duk lines 
in tlu Suns spectrum coincided m 
position with the blight lints oi tlu 
speeti i oi \ minis jitifunl flmiis 
and staitid si it net on the hi^liro id 
to its mitvillous disioMius ibout 
the Sun md dist mt st its 

I hi spi cliosi oju 
tills u nun li in oi e 
i \ i n th in tlu mill 
i omposi t ion of tlu 
ili^t mt suns li is 
w o n d i i l U 1 ( IIOU^ll 

tint wi should hi 
abh l>\ i 1 s ml to 
li un tnori ibout i 
st ii i mi 111 m in illic n 
milts i\v i\ thm ihont 
the t rust of tlu 1 irth 
fix t nulls down I ut 
we e in dso ti 11 bv tin 
pc <t rose opt wlutlui i 
t it i in old st u ni | 
y oun^st u mil win tlu i 
it is mm mg i\\ i\ fi in 
lis oi tow ml us uul 
dso 1 lu spt t d it w hu li 
it i in o v in St u 
motions is sin i 1 1 i 
om filth of i milt i 
si i ond i m lx dr ti i ti d 
In this most mind 
Ions o 1 ill msti i 
mi nts 

The Displaced Lines 

Whin tlu sjx tium 
of a st u is ] hoto 
gi ipln d it is i om}) in d 
with i sputrumof non 
\ ipom tin p it tic ul it 
lines of tin non spit 
tium loiming i st m 
dud of refill net If 
we ue ti ivi fling to 
w nils som thing wlm h 
isgiv in* out light v\ iv es 
in om dirie turn wt 
nuct moil light wav is 
pet s< i ond thm it 
w i ue station u y 
and thi illtil is to 
slioi tin the w i\ i 
lengths On tlu other 
h mil if wi aic reel ding 
the w a v i lengths 
become gii itei When a star who e 
spectrum wc photograph is moving 
towaids us every wave length of its 
light appeals shorter than it would do 
if I aith anil star were* stationary and 
this lias the effect of displacing its 
iron lines towards the violet end of the 
spectrum The reverse is true if the 
star is receding The displacement is 
then towards the red end 1 he amount 
of displacement indicates the s| oed of 
the stai s movement 



THE MARVELLOUS ROMANCE OF THE EEL 

The story of the common eel which we so often see in fish shops is a very remarkable romance which it has 
taken men of science long years to discover. The eel is, of course, one of our fresh-water fishes, but it is not 
born in river or lake or pond, but in the depths of the sea, far away in the Atlantic. How it makes its 
way across the ocean and up the rivers of Europe and then later finds its way back forms one of the most 
remarkable of all natural history stories. The facts of this wonderful romance can be read in these pages 


T ni life stones ot many In mg ttevi 
tun*s arc romances mou wonder- 
ful than any lmaguuuv stones 
th.it i.m lx made up b\ even the most 
inventive wiileis We could not 
belli M* them il the evidence did not 
ni ik< 't impossible to disbeln \ e W’ho, 
tot mstaiue, could ever have invented 
such an aniuniiK stoiy as that of the 
hh ot the common eel which we catch 
m rivcis ,md lakes and find in the 
hshincmgi i ’s shop * 

11 cto is i fish that looks like a snake 
i\ hose s< ah s aie out of sight embedded 
in its skin and whose home is the fiesh 


inland waters It <\er thoie w is a 
tiesh w.ittM fish wc should sa\ it was 
the common eel Hut eveiv eel wi see 
was boin awa\ out m the Ml.uitic 
Ocean, liundiedsot miles lioni Fngl.ind 
and half a mile down below the surface, 
when* the weight ot watei is so enoi 
mous that even an engine oi a motor 
cai would lx* unshed tlat 

The romantic life story of the eel has 
been discoveied by men ot science only 
m leient yiais and it has had to be 
pieied together bit bv bit What ate 
the tacts about this stiange fish •* 
W ( II, heie is the story 


No egg oi spawn of the eel lias e\i r 
been tound in a ri\ei ui pond, and no 
eels are hale hi d out in the place win ie 
they habituall\ h\e At a cut.nn 
season ot the \e.u eels, like birds and 
other (Teatuies, desiu to become pai 
ents lhe\ get restless, and then 
instead of laving then spawn m then 
Iresh watei homes tlu\ make their 
wav fimn inland w.iteis by way ot 
damp ditches and even acioss the 
meadows and roads, to tlu stic.uns 
and il v ois and so at last to the sea, 
and swim away acioss the Atlantic to 
the iieighbouihood ot the Hunmd.is 



This picture-map illustrates a most remarkable fact about the eel. Every eel that we see in our rivers, lakes and ponds was born deep 
down in the Atlantic m the neighbourhood of the Bermudas, and made its way across the ocean and up the rivers of England. Its 
parents had, a year or two before, travelled from some lake or river in Europe, and often across country by way of damp ditches, to the 
sea, where they produced a family of young eels. All the eels found in Europe come from the depths of the ocean. American eels, 
which are a different species, also breed near the Bermudas, and they all make their way westward, and we never find American eels 

travelling eastward or European eels travelling westward 
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1 ven the eels that ire kept in 
aqu mums uicl pnv iti pond > ( limb out 
and try to get uv ly to the sc i The. 
owner of tin aqu mum who kept eels 
inside i building lound morning ^ftei 
moinmg tint they hil left the iquar 
111111 and tried to git out of the room 
while it w is situ ite d fh» \ uen put 
buk but the mxt d i\ the listless 
ire itinis ij. un lilt thin w itir\ home 
mil thi\ liiniinid nstliss ior we< ks 
bit nisi th^ loulil not follow tluir 
fellows iw iv to the Ik mind is 

Children Unlike Their Parents 

At tlu si i soi i whin this h ipptns oils 
clungi tin it ippi n mri and their 
skins benmt sihirv Indud it used 
to bi thought til it tin si sihtry etls 
win i dilti lint species iiom the 
ordinn> < ni hul wi know bittei now 
Hi\m h unhid mid Atl mtic the itls 
disippen md m tu \ e i sun u, un 
llu\ e\idnitl\ go down to^u it depths 
to lev their sniwn or i gg 4 ' In due 
eour i thi little ids in hitched out 
but the v m not i bit hki then pirints 
Ilu> an tiny fl it fish md iresodifitr 
ent thit up to i fi w yi ns igo men of 
si it nil thought they were m cnliuly 
dilfuint in itui ( mil niniid thini 

It ptoe i pli this i word which me ms 
sm ill or n irrow skulk d 
I In si \oiiuk ttb iri bom flit 
Iki iusi this form is suited to the 
situ i turn in which thi\ start then 
lives Iht picSMifi of w«tt( 1 listing 



Some eels travel overland to enclosed 
waters, and they have been found even 
in the Swiss lakes 3,000 feet above 
sea level, to which they have travelled 
by wa\ of rivers streams anil damp 
grasslands 

It all seems quite incredible but the 
evidence for the truth of the story is 
beyond doubt Fo enable it to cross 
dry land on its way to or from the 
Atlantic the eel has a wondirful 
development of the head whu h ( nables 
it to store up witci so thit it can 
breathe through its gills as it travels 
overland 

Mothers Grow Bigger than Fathers 

An eel is a greedv creature md the 
female of the sptcus is biegti and 
giecdter and hercti than the male 
While tilt father eel rarily <\cords 
thiee fcit in lingth the mother is often 
double that si/c and some 1 ommon 
eels hive been found weighing is much 
as 25 pounds 

The tel will eat almost anything 
frogs, cirrion and so on and laigi 
eels have bun known to drag down 
under water ducklings and moor hi n 
chicks from the pond on whuh they 
were floating and devour Iht m Some 
times a large eel that has been speared 
by a heron winds itself lound tlu biul s 
neck and both fish and bird dit to 
gether 

Wonderfully adapted to its peculiar 
mode of lift, the eel's snake hki form 


up m them is tquil to m ui\ tons 
(»nduilly tlic > nsi to the 
surl 111 and tin n fiomthin 
birth])! in nc ii tlu Ikr 
mud is thiy slowly 111 iki 
thi 11 w\\ ai ross tlu 

All mt ic to I uropi \s 
tin \ do so tin \ inc u isi m 
si/i md chui^i thur ionn 
till tin \ 111 mini ituri 1 c Is 
It t d ts tin 111 ibout two 
mus to 11 u h the nvc r J 
mouths of Put im md ^ 

1 ill i]K J lu n tin s til iki 
thm w i> in iimUioip up 
these nur mil tin 11 
inn d is known is t it 
1 1 1 I itc f hi \ thin 
si 1 \ < bi 1 11 s 1 1 1 1 < d 
1 Ki rs I 1 Iki inc n c iti li 


An eel rising m the water for food 
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anil slimy skin cnablt it to worm 
its wa\ lluougli reeds and 
grass and mud, and a good 
supply of slimy glands gi\ e s 
it a useful shppc 1 me *-s I he 
stiff scales of the ordinary 
fish would bi a gnat h in 
cheap to the eel Hciiu 
the burying of the si dts 
m the smooth shppc 1 v skin 

A Prodigy of the Depths 

But the wholi lomance 
of the eel has not yet bee n 
tolel Out 111 the Atlintic 
Ocean whue the I uropean 
tels bleed eels iroin tlu 
Ann in an Continent also 
lay their eggs and have 
their \<mng and yet mar 
vellous to relate while the 
young of the I uropean 
iris always tiavel e ist 
ward those of tht Anu ncan 
1 els un ai lablv tiav ed we st 
ward Ihc two spceies 
brteel together in the same 


Great Travellers 

1 ut th« u in Is of othi 1 
y mi 1 1 m ti msli n< d 
m v il 1o ponds md 
l ik< s md oth 1 1 u 1 1 n <i 

w 1I1 rs 1 hose th it 111 not 
1 iu r ht ti i\il up tlu mils 
uul thiou^h the tnbut in 
stri 1111s till the \ in lound 
ill ovt 1 tlu counti\ i lus 
is true of dl the 1 mils 
whose nuu c ominunuate 
with the Atlintic Ocean 


An eel resting at the bottom of a pond When the time for pairing 
comes it will become restless and, if it is possible to escape, make 
its way out of the pond and across country to the sea 


water and vet the Amen 
can eels never travel east 
ward nor do the I urope an 
cels evei tiavel westward 
Science cannot explain to 
us why this should be 
Sir Ray Lankester has 
voiy aptly summed up the 
romance of the eel m these 
words Who would over 
have imagined when he 
caught a wriggling eel with 
a hook and worm thrown 
into some stagnant pool in 
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The Midlands, that the muddy creature 
was some live or six years ago living as 
a glass-like leaf-shaped prodigy in the 
Atlantic depths ? Who would have 
dreamed that it has come all that long 
journey by its own efforts, and would 
probably, if it had not been hooked, 
have wriggled one summer’s night out 
of the pond, across wet meadows, into 
a ditch, and so to the river, and back 
to the sea, to the far-away orgy in the 
dark, salt waters of the ocean floor, to 
the consummation of its own life and 
its strange, mysterious ending ? ” 

Eels Were Always a Delicacy 

The eel has formed a table* delicacy 
from the times of the Ancient Greeks, 
some of whom described it as 44 the Helen 
of the dinner table.” They even made 
it a divinity, and spoke of ” those 
natives of the stream, holy eels.” 
Tne Homans also delighted in eels, 
and kept them in marble ponds so that 
they could have them for the table 
whenever they wished. 

To the Jews, however, the eel was a 
prohibited fish, as it was supposed to be 
without scales. Of course, this idea 
has been proved by modern science to be 
wrong. The eel has scales, although they 
are very small and are buried in the skin. 

In England, in olden times, the cel 
was a very important article of diet, 
tor people relied much more then upon 



The development of young eels from the 
leptocephalus stage, when it is flat, to 
the more general cylindrical form. These 
pictures are magnified 


fresh water fish than they do now. 
Every monastery, of course, ha 1 its 
fish pond, if it did not happen to be 
built on or near a river. The *' il s 


were often salted and kept for winter 
use when food was scarce. 

How popular the eel was is shown by 
the fact that so many places are named 
after it. The city of Ely, for example, 
is said to be so called because the local 
rents were paid in eels, and the name of 
the other i£ly, near Cardiff, is said to 
have the same origin. Elmore, on the 
Severn, received its name owing to the 
large number of eels that were captured 
there, and we all know the name of 
Eel-pie Island at Richmond. 

Eels are still used as hxxl by most 
European countries, the most popu Un- 
being conger and fresh-water eels The 
meat is nourishing and delicate when 
properly cooked, though some people 
find the flesh too oily and the fine tiones 
too difficult to remove. Before the First 
World War a large catching depot at 
the mouth of the Severn exported 250 
million elvers to Germany every year 

Native to warm seas are the eels 
called morays, many of which are 
brilliantly coloured. The muraena, so 
highly- prized by the Homans, is a 
member of this group. 

The so-called electric eel, which is 
illustiated and described m page 228 
of volume 1 of this book, is not an eel 
at all but is a species of gymnotid 
related to the carps and catfish. 


A GIANT LOBSTER CAPTURES HIS DINNER 



The lobster, which is a blackish-green colour when alive, mm muy iurn» icu ura wuing owing .u uhmi 

heat, is a Quarrelsome creature and lores to fight. Often when the lobster pots or traps are taken from the water some of the lobsters 
hare lost their big claws by fighting. But unlike ourselves when we lose an arm, a crustacean can grow a new limb. Lobsters, like aU 
their relatives, are scavengers mid wUJ eat anything in the flesh line, preferring it decomposed. Here we see a lobster about to devour a crab 
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HOW OUR FOOD STRENGTHENS OUR MUSCLES 



Bat wielded by the » 
energy which results 
from the combustion \ 
b of foods in the body 1 




Wxygen sent 
urom lungs A 


Glycogen earned by the blood 
to the muscle, reconverted j 
mto glucose and mixed with / 
oxygen from the lungs / 


Insulin from the pancreasm- 
Wires the glucose causing §§ 
\it to combine with ox ygen 
\ and produceenergyjam 


Glucose carried] 
by the blood to J 
the liver and | 
i converted intom 
\g/ycogenmf 



SSL' 1 


r Starch ini 
f the stomach j 


* 'Starch converted mto 
glucose in intestine 




It is the food we eat that gives strength to our muscles and helps us to do such things as kick a foot bell or hit a cricket ball with a 
bat In this picture we see how it is that the food strengthens the muscles The carbohydrates which we take into our mouths pass 
to the stomach and intestine, where the starch is converted into glucose, and is then absorbed and carried by the blood to the liver There 
it is converted into glvcogen and stored up fm use As required it is i arned by the blood to the muscles, where it is changed back into 
glucose and mixed with oxygen from the lungs It is now like the petrol in the motor engine, a useful fuel only waiting to be fired to 
produce energy The firing is done by insulin fiom the pancreas, which causes the glucos* to combine with the oxygen and produce the 
energy which helps us to kick the ball or use the bat or do any other work requiring strength 






THE POWER OF A GROWING PLANT 

HOW ROOTS AND STEMS OVERCOME ALL DIFFICULTIES 


T in myskrv duel power of growth 
in pi mts is a const ml wondi i to 
those who will take the tiouhh 
to think 1 1 1 us t onsidt i for i k unph 
the istomshmg varittv ol pi ml ht< 
tint comes out ot thi mrth 

Hm we hue admit v little hue lx 11 
md tin it a gi int redwood tru rising to 
i h( ight of ictt with i tiunk ur 
iiiinfiriiiu of mon th.in i hunditd 
fnt Hue is a lx nit it ill and frigrint 
to^i i delight to the i}t and i jov be 
i nisi ol its snnt mil thin is i stink 
horn iungus stnt lluu hki lottcn me it 
uid othnding oui nosi a si on of \ irds 
Ik foil wi ionic upon it 

The Amazing Variety ot Plant Lite 

He u i i luscious pt uli with its 
chin iti colon! inhimcdbv the bloom 
ml time is i i< use un itti u tivc 
lo I in^ tin nip oi swede So wt might 
g> on Induct we need not tiucl 
out si h out own i licit li to find c \ ide ni c 
< t tlu mi i/ing \ un t\ it pi mt lift 
"S 1 1 the mite ml loi ill tin s< gunt 
f r wths ci chin iti 11 mils oi ust lul 
i 1 l lust ions ti lilt s is 


Sc it net liowivu his t lught u> 
some thing ibout giowth We know 
tli it the men isc in i/i of i pi in t oi 
fen the mitt 1 1 of th it ol in mini d 
ionics ibout by the nils ot which the 



The tip of the root of a seedling maple 
ttee magnified showing how slender 
hair-like tongues are sent out and push 
their way between the particles of sand 
and earth to suck up food fot the plant s 
nourishment and giowth 


dint >r be cl\ is in idi up multiphing 
i< h nil diMclis md thin tin puts 
hcionu compliti c i lls mil so tht 
giowth > s on till m itimt\ is ic u he d 
In old i that i pi ml nny grow fin 
cnnditi mis in neie su\ In the first 
pi u i if must hive moistuii then 
sctondlv tluii must hi i tivourible 
tcmpeiduu in tlu thud plui the 
pi mt 1 1 < | mi c s an the.ii fourthly it 
nteeis li^ht met listlv i const inf 
supplv of food is essi id id If in\ oru 
ot tlu si conditions is ibsi nt the plint 
C uin>t possiblv show he dthv giowth 

All Things Come Out of the Earth 

Inst 1 ill le t us t hink how tlu plint 
mills wi tn in orcle r to grow Utlriws 
its m ust un ironi the soil md iwntei 
h is we 11 snd 1 loin the soil ill things 
come md mt > it ill thing* it lit 
n turn md nt it is ilw lys new and 
lush ml clt m md ilw i\s u id\ foi 
new gem i dims 1 his soft thin eiust 
ot thi Fnth s> infinite sun ill v thin 
tint it i inn )t he shown in pmpu sc de 
cm un globe oi chut supports dl the 
i ountle ss mvi i ids ot nu n 


it iwn fie m tin soil I h 
(ir it M i Iti it te i Tin^ t > 
tl e s]>i id e 1 got dm ss m 
Pi w ill use 1 1 the ni >st 
ipt I ill illustiitims 

win n h like ni d it te) the 
in ti i \ f ] I mt gn will 

It i he slid is it i 

in m should i ist si i el into 
tli i min 1 md should 
si i} md u t night md 
cl i\ md the sen! should 
pi mg md glow up hi 
1 n w th not how J oi 
the i nth hi mgi th I nth 
fi lilt t luisilf I ust tilt 
hi i 1 the n tlu c it ilti i 
th d the lull corn m thi 
i u 

The Mysteiy of Growth 

1 1 w do thi pi int s 
gre w I low do thc\ e>b 

I im tin m iti u d lor the ir 
me ri isi ? W h it is thi n 

OllI < C Ol powi 1 to ON l I 
mine obst u U s and me 1 1 
w it h sue c i ss m the w oi lei ? 

II wt could answer ill 
llusi questions s itisl ie 
tori l \ wt should h i v i 
solved the m\sti i\ ejf hit 
As li nny son s ud 

II mu in tbt i r mint d 
w ill 

I |lnck vou out ot the 
e i unites 

1 held you line loot uid 
ill m m\ h uid 

1 ittk flown but tf I (ould 
un lust end 

Wliit ym ni root ind ill 
uni ill ui ill 

I should know what God 
'll id mau is 



A gooseberry bush with its roots excavated from the earth in which it 
was grown The enormous length of the roots can be seen from the 
height of the boy standing at the side The lengths which roots attain 
in their search for water are enormous The combined length of the root 
of one blade of wheat has been found to exceed a third of a mile, and the 
American mesquite sends its roots down 40 feet into the ground 


md mini ds md pi mts 
mel his supported thun 
t >1 c unit less c v< k s md 
will \i t suppoit the m i >1 
otlii 1 1 ountle ss 1 vi U s 

Moisture Essential 

I In soil must hive 
moistuu it thi pi mt is t > 

1 1 \ 1 mil glow Se mi 
t line s the moist me is 
obt urn d n itui illy ii un 
r 1 1 11 1 1 1 1 01 1 1 v 1 rs 01 
stic nns mil some times 
m dr\ mil 11 id rtgi >ns it 
1 supplied b\ U title 111 
1 r 1 1 g 1 1 1 o n 1 lu pi mt 
el >e s 1 good di il lo he Ip 
itsi It It will si n l it 
T >ots dow 11 m u»\ li e t 
ind m dl dirt c lions 
si uc lung ioi moisture 
m l 111 some e hm s as m 
th it ol tlu c u tus it will 
st u up supplu s ot w ite i 
m its le i\ < s w hie li bt 
e >me big mel tic sh\ in 
oieler to re t 11 n the 
moisture 

\ny living pi mt is 
lirgclv midi up of w it* r 
(> c il 1 1 a 1 1 v more tli m 
tlm 1 q u 1 1 t r 1 s of 1 1 s 
weight consist of w iti r, 
mel 1 lrgi qu mtitics must 
piss through tlu plint ill 
thi turn it is living 111 
ordti thxt the food solu 
tion 111 tlu soil may bi 
1 air ltd to tht Itavts 

r i lu w iti r trav els up 
through tht roots and is 
pisstd oit into the air 
through tht kaves and 


457 


WONDERS OF ANIMAL AND PLANT LIFE 


growing shoots Ixpcnrmnts have 
shown that for eaeh ton of dry grain 
ptodtue (1 from tin soil from -joe> to so o 
tons ot water must hive lnm taken in 
fmm the soil by Iht growing plants 

I he plant il it is tej grow mmt 
ita\e I cat but the temperature must 
1 e within eeitaui limits il the pi mt is 
to lie lualthv When the soil 1m Lou 
a e k rtain te mp< ratine the life pioe esses 
nt the plant ate more or less suspe ntic <1 
but above that miuimiiin the plant 
glows anel eleveleip sue e e ssl nil v until 
i certain digue is i< idled inel then 
with too mue h heat the life processed 

tin eease M U7( fen example 
will on! \ gcrmmite at a It ni]N i.iture 
it /f S decrees laliienheil or moTe 
me] it erases to rn | in«itc abo\ e 
03 degrees 

Iheie are thiee some t s from whie h 
the soil dimes its lit et One is the 
internal lie at oi the 1 nth but how fir 
this atleets the teiupeiatuie iu u the 
suii.it e is unknown Ju au\ ease it 
must be ejuite small then cle caving 
oigamc matte i in the foim of nianuie 
he its the soil to some e xtent Hut the 
most impoitant source ol he it is the 
"sun I lus shines upon the ’•uificc of 


the ground and the heat parses elown- 
waul b\ conduction 

I hat air is nrci'ssary to the* growth 
of plants e an lie proved by a simple 
exper merit We take two wide 
mouthed bottles and in the bottom e>f 
e ae h plue some wet blotting paper 
pommy in w iter to kaii the' papei 
Now we. fill both bottles with peas 
oi be ms that have been prc\iousl\ 
soaked m water tor J4 hours Into 
the ruck of one bottle we place a 
tightly -fitting eeirk and leave the other 
bottle open \s the water e vaporatt s 
liom day to day wi pour m more to 
make up for the loss II we put both 
bottles in a warm plaee we shall find 
after a short time that while in the ease 
of the corked bottle, the peas or beans 
k mam as the 3 we re 111 the othe 1 bottle 
tl»e\ sprout and Im t*iti to grow 

In some wa\ wine h is not unde 1 stood 
by se elitists the energy of the seed is 
set tiee l>\ the action ol the oxygen in 
f lie air The oxygen whieli the plant 
uses acts m the s mu way as it doe s upon 
a fire Heat is it lease el and carbon 
dioxide is produced 

While in vegetation ol a certain 
kind light is not necessary to gcrituna 


turn anel growth it is essential for tlie 
healthy development of green plants 
Without it they bee onie stunte cl 

hinullv the plant must feed or it will 
not grow any moie than a boy or girl 
will glow if starved 

Given all these suitable conditions, 
the power of growth is amazing 
Nothing can resist it Ihe roots 
develop and penetrate far into the* 
grouml in search of food and moisture' 
while that part of the plant wlu< h is 
above giounel develops and becomes 
strong m spite' of all obstae It's So 
persistent is the giowtli that even an 
apparently fc'cblc plant can do marvels 
A growing mushioom or toadstool 
has been known to lift a paving stone 
that was in the way A sapling tree 
that has developed from a see'd fallen 
into a grave has giown bigger and 
bigger till it has split the steme tomb 
above it A young larch tre e glowing 
in a fissure of a big boulder has forced 
up a portion of the stone weighing 
neail\ a ton and a half Ihe roots of 
a tree in the Editoi s garde n upheaved 
a massive wall till it fell anel close by 
a trunk of a tier glow found some 
he a\ y iron 1 ailmgs and absoi be el t hem 


THE STRANGE STORY OF THE FAMILIAR JELLYFISH 


T m more we stucl\ the lilt stone sol 
liv mg e re ature s the nioic strange 
and wotiele 1 fill they se e m Some 
oi the most lcniatkiblc life stones are 
those of iamihar ereaturcs which do not 
at lirst glanec seem vei\ nite ic sting 
Take toi inst met the jt 11 \ fisli winch 


e xtiaoielin rrv ]>ower of developing into 
not one jellyfish but many It re pro 
eluees itself by buds and shoots growing 
on the surface of its body 

It flo its ioi a tirnt then fixes itse'lf to 
a lock and aftei changing till it 
appeals like a number of saucers piled 


to hatch out into \oung jellyfishes 
The jellyfish belongs to a family 
known as the Medusae Some ate very 
smill indeed and othcis \er\ large 
Oik of the latte 1 see n on the shoic near 
Bombay is s lid tej have wt ight d several 
tons yet having 110 bones or shell, it 



is so (omiiHjn round 0111 10a >ts and 
whuh we see thrown up on the beach 
and dso Hotting 111 the watei flow is 
it born and what is it«- lilc history 3 
Well the pictuu on tins ptge slum 
the development of a je ll\ iisli from the 
moment when t lie laiva is lute lied 
from one oi the eggs nlc iscel b\ the 
mothei jellyfish I Ins larv i has the 


011c upon another, it throws off disc 
afle 1 hse , each of which floats in the 
water and develops into a perfect 
jellyfish One inel i vidua] hatched from 
an e gg may thm 111 a shot t time develop 
into a laige colony 

In the com sc of time the'se jelly- 
fishes become' parents They m turn 
produce eggs which arc later released 
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disappeared m the course of nine 
months, to the astonishment of the 
native fishermen, who watched it in the 
hope of being able to obtain bones or 
other remains that might piove useful. 

At the other extreme certain Medusae 
found oft the coast of Giceryland are so 
small that a wineglass of water can 
hold 3,000 of them 
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THE TALE OF AN IMPUDENT IMPOSTOR 

King Henry the Seventh did not find it easy to hold his throne. He had enemies in other countries, 
who were only too glad to support impostors and help them in their efforts to seize the crown. The most 
formidable of these impostors was Perkin Warbeck, and here we read the story of his attempted usurpation 


T here is no doubt that the clemency 
and moderation of Henry the 
Seventh alter the quelling of 
the Lambert Simnel rebellion impressed 
the people of England and made them 
much less ready to take up arms against 
him in future. 

How wise he had been was soon 
proved, for only five years later 
another impostor arose, this time a 
much more formidable one than 
Simple Simnel had been. In this case, 
as in the previous one, Margaret of 
Burgundy, Edward the 
Fourth's sister who hated 
Henry, played a leading part. 

Indeed, if she herself were not 
the tirst to suggest the im- 
posture she, at any rate, 
inspired and trained the im- 
postor. 

A Clever Counterfeit 

Francis Bacon, who wrote 
the history of Henry the 
Seventh, tells us that " the 
King lK‘gan again to be 
haunted with spirits, by the 
magic and curious arts of the. 

Lady Margaret; who raised 
up the ghost of Richard, 

1 hike of York, second son of 
King lid ward the Fourth, to 
walk and vex the King.” 

He adds: “This was a 
liner counterfeit stone than 
Lambert Simnel, better done, 
and worn upon greater 
hands ; being graced after 
with the wearing of a King 
ot France, and a King ol 
Sc otland, not of a Duchess of 
Burgundy only. And foi 
Simnel, there was not much 
in him more than that he was 
a handsome boy, and did not 
shame his robes. But this 
youth of whom wc are now 
to speak was such a mer- 
curial as the like hath seldom 
been known, and could make 
his own part if at any time' 
he chanced to be out.” 

It was part of the Duchess 
of Burgundy's policy to keep alive on 
all possible occasions the idea that little 
Richard of York, the second son of 
Edward the Fourth, had not really been 
murdered in the Tower of London at 
all ! She pretended that those who had 
destroyed the elder brother, Edward the 
Fifth, were stricken with remorse and 
compassion towards the younger, and 
instead of killing him set him free to 
seek his fortune. 

Of course, the story was a foolish 


one. for villains such as those con- 
cerned in the murder of the little 
princes we*re not likely to be moved by 
pity, and certainly Richard the Third, 
if he did not actually see the bodies, 
must, at any rate, have taken the most 
sure and certain means of knowing that 
the princes were actually dead. 

There are always plenty of people 
ready to believe a rumour, however 
foolish, particularly it it is in some way 
mixed up with a mystery, and so there 
wore, no doubt, at that time, thousands 


of people, both in England and in 
Europe, who thought it quite likely that 
the little Duke York had been saved 
after all. When, therefore, the Duchess 
of Burgundy in 1492 sem a rather 
plausible and attractive young man, 
gaily dressed in fine clothes like a 
priiice, over to Ireland, declaring that 
he was her nephew, people soon flocked 
to him, for if it is true to-day that the 
mass of people love a prince, it was 
even truer then. 


The so-called Duke of York landed 
at Cork, and he al once wrote a letter 
to the Earl of Kildare, who had helped 
Simnel and been forgiven by Henry the 
Seventh, to come to his aid and do of 
his party. Kildare, however, possibly 
because of Henry’s lenient treatment 
of him on the previous occasion, was not 
so ready to dabble with rebellion as he 
had been before. 

Apparently the young man from 
Flanders did not seem so English as he 
should have done if he were really 
Edward the Fourth’s son, 
for we are told he was put 
in training to sj>eak good 
English. 

Meanwhile, over on the 
Continent, Margaret of Bur 
gundy was not idle. She did 
all she could to gain friends 
for the supposed prince, and 
enlisted the good will of 
Charles the Eighth, King of 
France. 

Honoured by a King 

This monarch did not love 
Henry of England, and was 
only too glad to embrace any 
chance of making difficulties 
for him. He, therefore, 
through the Duchess Mar 
garet, let the supposed prince 
know that he was his friend, 
and invited him to visit Paris 
As Bacon tells ns : “ The 
young man thought himself 
in Heaven now that he was 
invited by so great a king 
in so honourable a manner, 
and imparting unto his 
friends in Ireland for then 
encouragement how fortune 
called him and what hopes 
he had, sailed presently into 
France. When he was come 
to the Court of France, the 
King received him with great 
honour, saluted and styled 
him by the name of the liuke 
of York, lodged him and 
accommodated him in great 
state. And the better to give 
him the representation and the counten- 
ance of a prince, assigned hirn a guard 
for his person.” 

Charles, however, was not very 
serious in his support. All hi.* wanted 
to do was to make things unpleasant 
for Henry, not to spend any money in 
helping a rival. Bacon says that 
“ Upon the first grain of incense that 
was sacrificed upon the altar of peace at 
Boulogne, the supposed prince was 
' smoked away.* M Yet the French king 



A search was made for the bodies but they could not be found 
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would tiol dt liver the yonne nun up 
to Henry hut simply waned him ind 
dismissed him 

He youth was (h ver enough to 
know t hdt tin best tiling w is to dis 
.ippi «it lmm ( h«u It s s ti niton and hi 
thirifou went buk to Handers to 
tin Due lit ss ot Bui gundy I lit 1 1 w is a 
p!(t<h<< that tlu Duii less w is now 
nut tmg him loi tlu In it turn Slu 
putt ndtd to sift his claims and alter 
hi nin^ the story of his alh g< d iseapi 
from tin Iowii ot London prolissid 
to be so satislud that hi was no 
impostor that sh< feigned hi i si If 
to In tianspmtid with i kind ot 
lstonishim nt hum d ol joy and wondir 
at his imiai uloiii di live ram i n < living 
him .is if hi win use n from death to 
life and mfirting tli it («od 
Who had m Hull wonderful 
m inner piesiived him from 
cli it h did like wise test r\e 
him toi ioiih gnat and 

piospuoiis loitunt 

I i mi is Hat on who e\ 
plains to us in <1< tail that 
tlu \ until was an impostor 
si\s that tin Pin hi s fc did 
him ill print el\ honour tail 
mg him ilwavs by tin naini 
ol In r m plu w and giving 
him the dc lit .iti title of W full 
Kosi ol 1 ngl md Slu also 
ap|)ointid him a guard of 
flinty h din i tin ts to attend 
his person 

A Princely Impostor 

\iitlur was lie for his 
pirt says Bacon ‘wanting 
iitlui ingianous oi piinicly 
an oi itady oi apposite 
mswers oi in undenting and 
ean ssmg thosi who did .ipply 
tin msi his unto him or in 
pit tt \ si oin md disdttu to 
thosi who si i mi d to doubt 
ol him but in .ill Hum's did 
not ibl\ .input him all m so 
mm h is it w 1 1 gem lalh bi 
In vi d as will amongst gn it 
pi i M) n as amongst hi 
vulgu tint he w is milled 
1 hike Kuh ud \ iy hull'll It 
w ith Ion and i out m u a 1 
i ouiiti lie ltinj. and with oft 
ti lima i hi was tumid b\ 
iubd almo t into 1 lie thing 
fu se e mi d to In and from i 
liar to i In hi vi i 

H\ this time tin mws Ind n u hi d 
1 md md and was bi mg bla/i d all o\ i i 
tin i oimti\ tli it tin Duke of \ oik w i 
suiily iliu md w is bi mg tri di d with 
gu it lioiiom m 1 t mu mil I 1 mill is 
King I linn w ls not ash c p but hi 
was too wist and i ia(t\ to ihow an\ 
fi u ot b iiiggi st that lu w is d ill 
i om e mi d at wild was happening 
fibroid Hi 1 h i ame busy u seek me 
un mswi table pi oof th.it little Kuh ml 
ot \ oik was ri allv dead 

1 he pi lest who hid transit md thi 
bodies ot flu smotheml ])rmees liom 
tin fust nidi grive to eonstei did 
ground was tie id \ staii h was m ule 
for the bodies but they eemld not be 


found Tt is said Imwiwi tli it John 
Dighton on< of tlu at lu d imtidmrs 
told tin King definitely that the Duke 
ot or k w a ii t ii i II \ kilh d Hi was a 
pushti it tlu time mil is s ud to h ive 
In i n foi thw it h si t .it libi I tv 

Nimble Scouts and Spies 

Hi in \ howiMi could not lm 1 the 
kind ol pi < >ot hi undid to convince 
tin woild Hi tin it Ion die lilt d to 
si ml ovi i to 11 nidi is diviis stiret 
and mmbh sc cults md spies ’ to si e d 
tlu\ could find out who tlu claimant 
tc ill \ was J hi \ win to span no 
expense ill t lit ir efforts to git it the 
bottom ot tlu eoiispii icv and thi \ 
wire it the sum turn to point out to 
tin \ out li s supporti rs how little chance 


ol sueiiss hi u allv had so as to de- 
t u h flu m bum his i ausc Any Luglish 
mdiontints who win among the 
niinibt r wen to Ik shown how weakly 
his entiipMM. and hopes win built 
and with how pin lent and pote.nl «i 
king tin y had to deal md toieeonuli 
them to tin King with promise ol 
p irelon and good i onditions of n w ml ” 

The False Prince Unmasked 

Appaie ntlv these spus and si outs 
wi u sui < < sstul in tin ir mission, for we 
lie told th.it cV* a n suit of tlu n efforts 
th< King had 4 an inatorm ot the 
impostor alive 4 that is, a full .at count 
of his pedigree an l history 1 he sup- 
port d prinee was leally a native of 


Tommy m Helgmm the son of a con- 
m 1 1< d Je w named Jehan de Werbecipie 
soini tune's Known as John Osbiek 
1 lu boy’s name was Pctet, and hiving 
bitn given the diminutive name of 
Petti km i ame to be known as Perkin 
I he name by which he has come down 
to us m histoiy is Perkin Waibeck 
\U arc told that ‘ he was a youth of 
fine favour and shape but moic than 
th.it lu had sueh a natty and be 
wite lung fashion both t o move pity 
and to induce belief as was like a kind 
ol I isi m it ion and enc hantment to those 
who saw him oi he atil him ” 

He seems to havi lu on a kind ot 
m u do well who had travelled a good 
di d and lived by his wits thi kind ol 
pirson who in these da\s would float 
a bubble company oi play 
the lonhdtnee tuck on rich 
strange rs 

Learning a Smooth Tale 

Dm hiss Maigaiit, say i 
Fiancis Bacon,* thought shi 
had now lound u urious pu< i 
of imLrbli to iai\e out an 
image of a Duke ot \ ork S’ e 
ki pt him by lit i a great while 
but with extreme stiiiiy 
Jht while sin instructed him 
bv in mv e ibmi t conii it ni i s 
first in primely bihavioiii 
md gisture ti ichmg him 
how lu should kei p stale yc t 
with a modi st si nsi ol Ins 
misloi turns I he n slu in 
tot tiled him ot all tin in 
i umst mi is and put it ulus 
that tome mid the pc l son ot 
Hie li.ii cl tin Duke ol ^oik 
which tu was to ait ind dt 
scribed unto him tin person 
ages line ami ills .md ft it 
ures ot tlu Iving auel Omni 
his pri ti ndi d paients md 
ol his Lnot lur sistus md 
d i v c i s oth< is tli it we re 
nearest him in his childhood 
Jogctlur with all pas^me s 
some secut some eommon 
that were fit lor a i hild s 
memory till thr doith oi 
King J dwaiel 4 She taught 
him, adds Baton, to till e 
smooth and like ly tale w ai n 
mg him not "to vary iiom it 
Henry Ititd to git the 
youth driven out oi Handers 
by Watgarel s sou the* Archduke Maxi 
mill m but was unsiuee sstul linn 
was pissing and Pen km having won a 
nuinbe i ot I nglish iefug< es to his cause 
dt < ule d to make a descent upon tlu 
eo,nt of Kent We do not know how 
inmy nu n he had but lie cast am hoi 
off Smdwith and Dial and si nt some 
ol his warriors ashore boasting of the 
great fence that was to follow The 
kmtish men, however were very cold, 
ami noticing that there was no dis 
tmguished ICnglishman among Perkin’s 
supporters, set upon those who had 
landed and cut them to pieces before 
tlrny could flv back to their ships 
They also captured i$o persons, who 
were takeu to London loped together 
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hk< i team of hoists These were ill 
1 mgcel * iS 1 ^^ruing to others some in 
J undoii md the icst at various pi ices 
in th( st i coist of I\< nt Sussex md 
Noilolk foi si a marks e>r lighthouses 
\ u h uh Perkins people to ivoid tin 
( <) 1st 

It w is an unpromising beginning lor 
,n inter pi isc tint hul is its god i 
pit ndid t iowii 

Pi i km himself was toe te 

I md \Mtli flit fust j)Lit\ mil si i m 
t In n (It it it he sultd iw i> link tc 
1 1 nd< is 

\ftti i time it was felt h\ Pei km 
m 1 his follovseis tint stum thm f moic 
must li done oi the tm 1 1 u \ hid 
kmdlt el would llu ki i out flu \ouiv 
mm i lieu foie sultd foi Scull ind to 
mil t tin lit lp ol | tints tin I until 
w 1 net tx c cl him d Shihn Pi rkiti 
l Id his t il< ind | inn s di < 1 m d t h it 
Iw w i (uimnetd 111 it tin visiloi w is 
i 1 1 lx tin Puke ol Vuk tint hi would 
ml i in Ins i m t md th it la hould 

ii t n pi nt him of pul t m hunt Unite 
In li mils As l pit ot of 


The lush had i>mn him virv little, 
suppoil md the i irlol Ixilcl ire looked 
upon his e nisi with ven (old t\is 

Exetei Closes its Gates 

Ihiet thousind (oriusluneii ]onud 
him md fie now issued a proe lam ltiem 
in which hi m lonjn st\led himself 
Pie h ud 1 >n Ke t f \ oi k but Ku h ird t he 
loin th King ot 1 iif. 1 mcl His Inlpt is 
slight stid tint it w is mipoilmt lie 
should i ipt in c some willid 1 1 1 > md 
so In m in lie d to J \t ti i md de m mdt el 
lelnnvuou 

1 In eiti/ens lioweni closed then 
^ites and si nt <11 xiiittl\ to King 
Hini> foi hi I]) Pitl m uin\ Ind no 
utiUii\ but the\ true! t t ik< the it \ 
b\ < dnv tin will md 1>\ sitting 
tin g dt s on liie I 1 ii it i/t n how i vn 
iipilhil the it tnk md Ihi besieger 
wile (linen turn the w ills with tin 
1 ss i f mu nnn I In Knit hunted 
toiw ml m 1 1 vn \ to the lu lp ii Ins 
lo\ il sublets md Perkin derided tint 
disc if him w is tin bittn put rf 


life d he would eomt out of sinrtuarv 
ind volunt 1 1 il\ sum mb i 
Soim me mbe ts of the eouneil idvistel 
the km,' to tike the Putindii b\ 
foie t ind put him to de it li he lie v in 
lint llu Popi would fount tin 
\ million ol suutuirv Hut otheis 
ltahsmg that all danger was now pist 
lilted mei(\ I he Kin » mvri blood 
tlm t\ took tin 1 dte r c ourse and tut 
word to 1 *e rk in tint it lit would sui 
untie i lus life should lx spued 

lie si i inf., lint ill hope w is gone 
net pled the King s me re if ill « tte I 
md oil coming out ot sine turn w is 
mult i pusonc i and t iki n to lxctei 
met tin n to I oik Ion llu King how 
(\ci did not Inn m mtinnw with 
linn but me ie.lv s iw him out of 
(lino 1 1 \ ftoni i window 

\ lew umji ideisof tin ubilhon m 
( unw ill wen executed bid the nnss 
ot tin nlxls wen tg mi pinioned 
Piikm wi mocked k- lit rexfi on the 
louintv to J oiulon ind in the ( itv 
itsflt hr w is (oiiM\ed h isnn 1\ on 
h o t st b 1 1 k tluou^li the 


hi t > ul w ill tlx King ^ iv t 

I mi i i wife tin 1 nl\ 

< d 1 ii Jin (loidort d m hti i 
I 1 1 n I nlil Hiintle \ ind 
n< n kmswom m i t his 
w i i n i\ lx luidul md 
utu u 1 ul\ 1 In n i n ing 
n m n < I lx i l< t< i ) mu s 
nap mu d b\ P i t I l n 
m i li ii ud into Ni ith 
uml 1 1 in 1 

A Scottish Joke 

W In u the si lou^b w ir 
t « be ^ in w ist MIL, till 
uutr\ ot lus suppose d 
id |i e ts Pi lkm l nd to 
1 n it nionsti iti d wit Ii 
Km | mie s but th it nion 
i h uh m uh i h ill ]< km,, 
it ] K mil t lu Si i tsnu n 
wi nt n w istin md pill i ^ 
u tin < mintt \sule 
1 mu ifti r it mu i line 



tu e ts so th it the pt ople 
im^htsic tlu pietindn loi 
tin mse Ins 

Perkin in the Stocks 

Pitkin wioti i hill u 
count ol Ins e it 1 v lustoiy 
and how lie. Ind < onu to 
impel son ite the I Mike of 
A oik His < onic ssion w is 
n t\ d mi u 114' to the 
Dm he ss of Hui^umh md 
if te l his fi isi o tlu ii w is 
Tlo like llhooil t Ii l t a 11 V 
lint lit i pretendii would 
st ind in u r h ( halite ol 
sui i i ss 

T*i tkm w eski pt i pusonc.! 
in thi I owe t of f ondon but 
Hu oil tells us It w is 
not lon r tint Pitkin who 
w is unde of quicksilver 
wlnih j lnrd to hold or 
nnpnson lx gm to sin for 


t susput the self t\ 1< d deceiving his keepers lu 

Hide >1 \ ork i i c ounte i fed ind he \ dour and m itched off to I luntrm took him to his hi els and unde spied 
i ki 1 him to li i\i Sitdlind md si i k Hi oil with di\ humour tells us tint to the six 


nd i nu fi t tc i pine m wnuh tu st q 
I 1 in luwinr (ould not go hul to 
1 1 iiultis fir M lxmulnn hid < h mgtd 
his mind mil btioiiu luond 1 with 
ih ni V He thin Ion s tiled with lus 
wife mil a liumlx i of lollowtis to Ire 
1 md 

llu people of C ornw dl hid some 
time lx ton it v olti d a„ unst Henr\ on 
mount of the t ixes thit wett wiling 
tioin them foi his w us Some of them 
lud in in lied fo I ondon when thi \ 
wire soon elili ate d 1 lit it li ulers we it 
exe euted bill tile miss of the people 
we k pardoned and allowed to icturu 
home They wire however still 
somewhat discontented and it was 
suggested to Peikin tint Cornwall 
would be a good plae e in which to make 
an invasion of I nglanel 

He therefore gathcitd a small force of 
about 1 20 fighting nu n embarked them 
m four small vessels and sailed from 
Ireland for Bodmin where he landed 


lu w is beginning tin uly to squint 
one r\i up m the ciown ind another 
upon the sanctum 

The Leader Deserts His Men 

His um\ w is now ilxiut 7000 
stxoiu and " he n lie k l heel 1 aunton 
Pei kin pretended to lx vi iv optimistic 
anel pie pand to piw tlu Kings foiees 
1) 1 till I Hit In w is 1 mm of sti iw for 
ibout midnight he with sixty horse 
me 11 le ft lus followe is m tin line h and 
fled to Be min 11 in tin New Tonst 
when hi took sanctum in the Abbt\ 
It was 1 pool an l un in spmte d 1 nd to 
so uubitious an tub rpnsi 

Any liadei who leaves his followers 
in thi lute h and si 1 ks sifety lor bun 
self can no longer count on support 
for his cause So it was with Perkin 
Warlxck Henry had by this tunc 
made a joyful entrance into I xedtr 
and he consulted with his 1 ouni il 
whether he should not spare Perkin’s 


Inst ud pursuit followed and the 
fugitive \v is obliged to turn hick md 
onc< mote t iki s me tu try this tune in 
tlu Pi 101 \ ol Shine Hie P1101 who 
w is a kind and holy man went t > the 
King md lx sought him ag 1111 to spin 
Ptrkin life M inv of Heniys 
counsel lots urged that tilt* eulprit 
should be hinged but Henry himself 
said lake him forth anel set th 
knive in llu stocks 

Perkin was thiuloie placed in the 
stock first it Westminster and xfter 
wards at ( he ipside where it is said 
that he read a 1 ontt ssion in public 
When a third time he tried to esc ape* 
the King at list had him hanged at 
I yburn 

Henry was viry kind to Perkins 
wife the Lady Catharine Got don, and 
he should ccitainlv be honoured as 
the most mere iful king that had 
sat upon the English throne since 
William the Conqueror 
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A WONDERFUL SET OF OPTICAL ILLUSIONS 



Here are some remarkable optical illusions in i the two black discs in the centre are the same size, although the right-hand one looks 
the In 2 th ,T horizontal hnes are the same length In 3 if we rotate this page the spiral and the circle will look 
as il they were moving round In 4 the dotted circles are the same size, although the bottom one looks larger In 5 we misjudge the 
continuation of the slanting line In 6 the rectangles are upright but they seem toppling over No 7, looked at from a distance, appears 
fia ft ^ r !s CS °ii 7 ? lte hexa £ ons In * we seem first to be looking down on the cube, and then up under it In 9, 10, xx, ig, 18, 20, 21 
f 1 l l ne * ap .f ear cur y ed or slanting In 12, 14 and 16 the triangle, circle and squares appear warped No 15 appears as a 
series of spirals, but really consists of circles In 17 and 19 we appear to be first locking up and then down upon the blocks and stairs 
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CAN WE BELIEVE WHAT WE SEE ? 

Our eyes often deceive us and it is never quite sate to believe a thing merely because we see it It is 
astonishmgwhat different accounts a number of people will give of some incident or object which they have 
all seen The eyes have not conveyed the same message to the brain in all cases Here we read many 
interesting things about our sight and how difficult it is to see things as they really are 

H ow often we hear the expression scene Motoi cars arc running up and thise follow one** inotlur m ripid sue 

* Seeing is believing * Hun down the road people m wdking to cession the imi,(s in blended on tin 

are plenty of sctptical ptopk md fio then mouths move as we In n ntma or sc run it the back of our eye 

who stun prepared to btliovc almost them spe ik and so on It all looks so that wt get the illusion of one pic lure 

nothing < xcept on the evidence of thtir very lifelike and whit we see cc it only with objects moving mstc id of 1 sue 

own appears to lx in reality i movin* pic cession ol many still life pic tuies 

I> it is it a fact that suing is bcliov tun in which people behave md ict I he n lina is a \ erv sc nsitivc mtm 
mg ? ( an we trust our tyts and really just as they do in rt il lilt brant lining tht interior ot the evt md 

Ik lit v t that wlnt we set exists as and As a mittei of tut we see nothing it *s icdlv an expansion ot the optic 
when we set it? Fins is cert unly of the kind Inste id of a continuous nerve \\t look at an object siy 1 

not the cise it all Our tycs irt scene m winch ptopk walk and move tru and the i lys of light iiom it 

deceiving us ill the time and many their bodies and motor t us run ibout piss through i doubly convex lens 

things th it we lcx>k at lie not it all and ticcs wive md birds tl\ what we known is the tr\ stallmc lens m tront 

is we see them really sec although we do not know ot the eye and then thiough i little 

Pet hips tlu most tunihir iximple it or at any rate do not think alHuil round hole m i cut tun which is e died 

is the pietuic thrown on the scrum at it is i very npiel succession ol still the ins 

tlu e menu \s we look at the scicen htc photogiaphs Tae h one is a little When we look into a poison s eye we 

we ippt u to s**t peilups i street clifTc re nt fmm the prtv 1011s one md as see i little black spot in the centre 



The u w-ammi p ic tu re sh rw r Empir e State Buildihg in Mew York from a distance On the right we lee it os viewed from above. Of 
course, the left-hand picture gives the true idee of the budding In the right-hand picture, as we look down, the building seems to taper 
towards the bo ttom . Since these photographs were taken a large television aerial has been erected on the top of the Empire State Budding 
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which gels smdllerwhi n d 
bright light shines upon 
the eye and Uugei when 
the light is less imllidiit 
It is not nall\ a dark 
object at all but an 
opi ninj. in Hit iTH \\ hu h 
has the wcmdeilul pmut 
of ada]>ting it a II so that 
just t lie right amount of 
light (.in miU i tlu eye 
nt ithc r too mm h not too 
little 

\nothe i in im lions 
j>o\w i jiossf^ed b\ the 
eye is tli it tin 1 1 \ st dime 
lens, thiou'h which ill 
tlu r i\ s j» is*- be fe te tlu y 
k at h tlu it tin i ii ibk to 
mo Iif \ it t urvat uit oi 
loimtJiK ss m ut h a w \\ 
a to id ij>t it t It to tlu 
(list uit t of tlu ob|e ( t 
st t it I Im is t > cn ibl< 
it to t hum a tlidint t me] 

C It 11 1111 I, f of tilt olljt t t 
on to tlu it tin i In other 
words th< le ns of the t vt 
u ibk t< » toe us | ti *- 1 is we 
locus i came i i If tlu 
eye did not jiosst s t his 
jiovve i tno j ot the t ImiL 
\n st ( would bl v e i \ 

Uidistiiit t 

f ht ra\ s tit hj lit fiom A t dinera It 
the objt t t .is they p is*. tan give a 
thiou^h the It ns cross a> a man 
out another md tlu proportion t 
nil i^c ol tht objt t f whit h 
is | hi ow n ujion the u tm i at the 
back of the eye is n \ 1 1 sc u Hit pic 
tun of the trie thcitioit i ujisult 
dt)v\ n mil this is true of everything 
wt look it Wh\ tin n is it tint v< 
do not st t thm, s upside down * J ht 
uiswti is th it the brain j>o>st w s the 
I 'owe 1 ot tit tn milling tlu ic d jxjation 
of whit we st t Hit <\i sets the 
objt 1 1 ujisidc tlown but the brim telli 



A « amera lens works on much the same pnnciple as the human eye and 
can give a completely distorted picture of even such a familiar subject 
a> a man In the above photograph, the man’s feet are out of all 
proportion to his body because of the angle at which the camera was held 


imjuesstd on oin rt tma at one point it 
dot s not mime dn t<l\ disappear when 
Hit image aj>j>e ns horn mother point 
aruj st» as tlu stick is move el round and 
i omul raj)itll\ th< successive mi 
jutssitins re in mi long cnou li for the 
glowing jioint to ippi u as a e ontmuous 
tiitk \\c think we st c a nick of 
light but wl actually st c nothing of 
the kind 


from a centre, but if we 
follow them round with 
a blunt point we shall 
find that each is a clth 
rnte circle Jivon after 
we have convinced oui- 
sclvcs oi this by testing 
we can scarcely believe 
as we look at the picture 
that the lines are not 
spirals 

Now consult r the diaw - 
ings at tlu foot of this 
column In No i the tops 
and bottoms become it* 
vnsed if we look at them 
for a moment oi two In 
No 2 tlu straight white 
lints aic paialki hut see in 
waiped be i a use of the 
cuiveel lints In No j 
the two shapes do not 
appear 1o ht the same 
si/e although they air 
In No | the boundary 
lints art j'laralle 1 hut tlo 
not appt ar to he lue ause 
oi tlu lie mnghemt pette in 
and diameinds In No 5 
closing tlu right t\t and 
looking with the left at 
the dot causes the ciOss 
to dis ipjitar if the |>age* 
is hi ought ( le>se to the eye 
nan eye and In Ne> h tilt time figures 
ihar subject ait all the s ime height 
i out of all It does tied tike very 
Ta was held inm todisti ut our sieht 
111 No K» e>n page j<>2 
the squares aj>j>e ai very rime h elistoi te el 
anel art not st 1 n as squares at all I Ins 
is because the cross lines dee cite us 
and give a wro»» impicssion In the* 
same way the circlt in No 14 doe ne>t 
■>oc v rn to be a circle* just bee ause it has 
been drawn on a pattern ot tingles 
l’nhaps the most stiikmg ot those 
optical illusions are those in which 


us the eoneet position in which it is 11 we want to if a 
It is it dly \ei\ wondeiful when list* how thoroughly 

we look out of the window or at unit liable our eyes 

tlu pu tines n this book or at our art we should t\ 

hunt! on the otlu 1 sid ot the t ibk amine some of the 

to think that the images of all these ojitie al llhisionsgiv t n 

things on tlu seieen of oui eye ait 011 this p igi and on 

upside down page s <>5 and 4(12 

_ , . M I 00k for instance, 

Quick Movement Deceives the Eye at tlu fust illusion 
Now when tlu it tma has bttn tv pitfurt on page (>5 

jiosi d to light 01 to sum bnght ohji c t ^ ou would ntvtr 

and then tlu ol)|eet is removed the dream that the 

it tma dots not at once stop giving a curved lints ait all 

sensation of light 1 lie time rtepmed emits Net suili i> 

loi the sensation to subsuit is about really the ease Iht 

one tenth of a second foi a bright light plaul bae kground has 
and one eighth ot a second lor a disputed 0111 sight 
miKU t'.U hulit and we doiiot sei the 

\\ In 11 soim 0111 takis a stick Iron. th. lines as tluv Hally 
hit and mines it louml and luutul ju «. an Thin ogam look 
unit wt do not v ( tht glowing tnd ol at No i5onpagC46z 
tlu stick as a point going round and We might be quite 

round what »i su is a t ontmuous surcwlitnvt look at 

bright unit lht i.ason is that wlnn this that the lints are 
the imagt of tlu glow ing end had Imn spirals all emanating 



Here are some more curious optical illusions which make it 
quite evident that seeing is not always believing. As explained 
in the text, straight lines can appear curved and figures all 
the same height seem to be of different sizes 
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parallel lines are made to appear any- 
thing but parallel, by the simple device 
ot crossing them with other lines Many 
instances will be found on this page 

I he black squares in No 18 also 
have the effect of distorting the lines 
just as the black diamonds m No 6 
make thi rectangles look 
is if thty arc leaning to 
light and left 

Our tycs also deceive 
us very much as to the 
siz of things 1 vamples 
of this kind of illusion will 
U toimd on page in 

numbcis i i and 4 1 ben 

look al No kj a flight 
ot stnis going bom the 
bottom li It hand corner 
up to tin top right hand 
urnci A-* wc look how- 
( vi Hit d< vice su ins to 
t h in r ( and wc appear to 

I I lookm; Lt the unde r- 
sxl( ol a stimasc just 
1 m No H at fust the lint 
( 1 ms to h< going bom tlu 

bottom light hand coinci 
m fiont to the top left 
hind 101 n< r it tin beik 
md tlun tftcr a moimnt 
01 two the wlwl< tlimg 
ch inp and tin line 
s 1 ( in to j.o tinin the top 
1 < It h mil c ot in r in fiont 
to the bottom light hind 
(Miki it the hac k In t Ik 
lust i isc v\< s< i tin outside 
in lit li md lai 1 of tin uibe 
in piisputivf mil 111 the 
second < isc wc si c the 
<11 hind outsidi face of 
tin < uht in jiirspi ( live 

Evidence of the Eyes 

Ml this should make us 
v< i\ 1 lull y about Kiept 
111^ flu e vide nee of oui 
own lght without some 
othiT testimony Ilieie 
an e ists in whicli inti 111 
pint piopli in the full 
po sts ion ol their fatal 
tu si em to -.it things 
which do not exist at all at tlu plate 
while they see them 1 lie late Pin 
fi or Huxley te lls us of <1 1 idy who saw 
he 1 husband standing he foie hi 1 and 
looking fixedly at her with 1 serious 
ivpussicm though at the me he 
was at another plan On anothu 


occasion she saw a cat m the room 
lying on the rug and so vivid was the 
illusion that she had great eliffu ulty 
m satisfying herself that there was 
no cat thoic 

Professor Huxley says the lady un- 
doubtedly saw what she said she saw 


lhtrt can hi no doubt that ex idly 
those puls of J k t it tint which would 
have been aft<< ted by the ltn igc of the 
fit and of her husband were tliiown 
into a com •■ponding state of activity 
by some internal cause 

As a proof ol how difficult it it ally is 


to know what our eyes have seen, this 
true incident may he recorded 

A distinguished scientist was kc 
tilling to <1 gathering ol scholars and 
when all was quiit savt feu the pio 
fessoi s v oil 1 and tin members of the 
a udu nee were giving I11111 then dost 
at tint ion a door at the 
hack of tin hall suddenly 
opened and <1 man in 1 
sti mgt costume mslud 
up 11 m aisle t |os< lv jiiu 
sued b\ anotlu 1 man with 
l ktuit in Ins h md 1 In 
fust in m win n In i< t< hid 
t fit top of tin hall turiK d 
round md 1 m out of 1 
suit dooi tilt pill lit r 
followin’ Imn 

When Scholais Disagree 

1 hi h < tun 1 show# tl no 
sij ns 1 I 1 \< 1 te nit nt or 

diitiubmti lit simply 
w like tl <u loss < lo eel tlu 
dooi wind) hul bun lilt 
opt n and it tumid to Ins 
pi ii 1 it tin di sk f hi n 
lie *• ml 

< a nt le men .1 must 
ipnlugisc foi what h is 
just happened foi I had 
trranpd tlu whole inei 
dt nt I w mt you lo 
he lp me cany out an 
(\puuiKiit Will v ou t ae h 
pic isc wnti is dt tailed an 
ai count as \ou can of 
whit von l\i\< just sttn 
mil lit me have \our 
j» ip< 1 *- as soon is possible 
One would luvt ex 
petted tint .1 both of 
si it ntists it e listoint d to 
]).i\ing dost itt< ntion 
to whd tht \ saw, would 
have been able to 
dt scribe this incident 
act in dtdy Hut no two 
of tilt accounts igittd 
in all dt tails, only two 
descriptions of tlu tirsl 
m m s t ostume apjiroae he tl 
ateurtey and the whole 
nicitle nt witfi its sttpul should make 
us vciy e ireful about being quite sure 
of the de t tils of anything we luvc*ccn 
It is he can st of this uiuotainty that 
m c 0111 ts oi 1 rw witnesses ait m caie 
fully anil miiiutelv ex mint d about the 
ini ide nts that Hit y profe ss to have set n 



Here is another interesting example of a perspective view as seen by the 
eye We are looking down from above on some giant skyscrapers of 
New York, which appear to be much narrower at the base than at the 
top This is what we see, but we know that the true shape of the buildings 
is quite different from their appearance We cannot believe our eye 


HOW AN IRON AXE CAN BE MADE TO FLOAT 


T in ri is a story m the Book of Kings 
in the Bible about a man whose 
axe hi ad flew off the h indie 
While ht was t< lling a tree and -.ank in 
the water It was a bon owed axe and 
he wis greitly concerned but the stoiy 
got s on to tell us that a prophet t ut down 
1 stick cast it into the water and the 
iron did swim ** Of course we know that 
in the ordinary way iron does not float 
and therefore this story is describe d as a 
mi rat le 

But although normally iron will not 



A wonderful thing an iron axe floating 
on the surface of a liquid 




float on watci in non ixr ran really 
he 1 idt to llo it lion sinks m water 
because it 1 lu imu tlnn tlu w iter lx mg 
nt irly ujit turns as densi But it will 
floit on nil if 111 \ or quicksilver localise 
tht (jutksilvei e much denser thun the 
non being thirtee n and a halt times as 
lit aw as ,1 sinulai quantity of water 
Hit iron floats on the quieksilvei for the 
saint rt ison that eork and iu float on 
water lluv are lighter than the* fluid 
Substances will always float on fluids that 
are denser than themselves 
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SUN RAYS THAT WE CANNOT SEE 

A SIMPLE EXPLANATION OF TIIE RADIOMETER 


T ill i i\ (Inti mu t > ii'-. limit Ih 

Sim w Ik ii | i i I Ilium li t 

[ 1 1 ni u I >i c I < ji up ml > t Ik 

( )l< mm \ i ‘i l iimIi lilt 1(11 

\ ( ll( V\ Ol M « Ml I M tl Ml I ill 1 

I Ik ( w < (in ( < with ir ( s 

I lit tl ( ( IK ik t 1 Ik i il \ i i \ th it 

< nine 1 u \t l> t h i ii 1 ( I 1 1i 


t k h m it i'. 1 li< \ 1 1 live it m tin ir 

1 < md fro uiolioii Intuitu tlx \ i ik s 
Mid tin gl iss h nds i Is » to lot Me mi 
tin ( j p i it( dint (urn to th it ol tilt 
v mi s 

In this t usit l \ t i nsl 1 1 1 int ut whnh 
we m i\ oitt ii st t d imlm mi i ehe nnst s 


It is h\ tiu ms of t m e t ption illy 
<K In it( lot m of i ulionu ti i tint the 
iinoinit of hi it iim\ul liom tin st irs 
t mi Ik im< isiiiid \t Mount Wilson 
thtv h i v ( ,i i idioim t< i so sinsitiM 
Hid item .K tuallv niitisun tin heat 
iioni m onlinuv lighted ( mdlc plu<d 
a humlii d mile s aw u 


p( < 1 t uni t Ik n in t Ik i i i\ s 

« I II it Ml\ I ll>l( 1 I n t \ 

It \ on I I Ik \ i >1 t ik whit ik 

I ri mu i lilt i i \ t l< t i i v mi 1 
dth 1 1 i u II n 1 t Ik t I 

II w ll I ll( I n inn II mil i 1 1 I 

I ll Mill I I I IN ll IN I Mill fl 

I ii i i w i\ i l< m t h 1 1 1 1 t Ik 

I IN NN ll M ll IK N I ll l< t II n 

II lit Midi d Ni Mil >1 t Ik ill IT( 

) > > 1 Ml M I l( 11 1 t ll I M ( t 

\ l ill I IN 

An English Invention 
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in id( (Ik hulh iiid k tm r n 
t Ii m< t I 'it it( p ml i i t Inn 
iod nv it Ii t mi m m md 1 i nil 
( i t lu < it m is |i\ d i \ iik ol 
1 hm iliimmmm < i mu i, < > n< 1 
on ( n id nn ltli 1 mi | >1 tl it | 

I Ik \\i i ht o! tin t m \ nn mdmill 
i ii >t 111 i t ll III t nn i i mis 
\lmo 1 ill t I k mi li i lx ni 
( \t I 1 t( d Ii mi t ll Inlh 

W Ik ii tin i n t 1 ll III (Mil 
| ii in ( d m 1 lu mill ht 1 Ik n mu s 
Ik Ml Id I till 111 ik Ii i nv l\ 
tint t I k 1 t k 1\n iu d I i ( dw in 
mi n ( iw i\ horn th( i in of 

li^ht I In i \pl m it ir >11 i\ < n b\ 

(until i i IoIIonn s t Ik 
hi k kt m d I i< < s iih irb 1 Ik 1 n 
lu it l in nn Iik h ik imn i il l< 
t » ii 1 ( In t h m 1 Ik polisht d 
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list, in uli w it h tins in 
st r u nn n t indie itt tli it the 
hti ht star \n turns studs to a 
sc pi ui tool ot th( 1 n tli 
mitIim ihont is mm h Ik d is 
would t onn to it honi i li hit d 
( iiidh pi it t d d t di t iik ( ot 
nt ul\ six milt s th it is up 
po-un r nont ot tlu t ntdh ht 1 
wi n to lx d) oi Ik d is d p i st l 
thomgh (lit mi 

1 ll( ht it flOJM \ ( h M IS ( (]ll d 

to tint iioiM d f i f >m i h*Jit< d 
( lndlt ik n 1 \ in ik nuh iw in 

How Stai Heat is Measuied 

Sn W dli mi ( tool t s n ( I Ik 
n mu ol i ulionu h i to hi lit t li 
msti unit nt l>( t mi t Ik th m lit 
it ( oiild lx list I to im isiik tin 
in tt m itN oi i uli d ion I Ik tot m 
ol lint i unit nt u ( d lot mt \ m 
in tin l uli it ton It mi st its is 
ol i I m iiiok th Ik dt tv pi Mi m 
tli d diown m th( pit tun I Ik 
m m on whit ll tin n iik m 
fiv d nt uspi nth (I 1 >n m i \ 

( ( ( dm In fine film of c | n n t/ 
md 1 lu w holt m li imn nt i 
ninth sm illt t md lijitei tli m 
th d diown Ik k 

V\ Ik n th( i uli d ion I ills on 
tilt (1 ll k( III d side s ol t lie n lilt 
the slightest (kfkthoii is di 
It n ft d 1>N w dt Inn i p( t of 
light i e. flee tt d h\ i sm dl mu loi 
tllO IllONNllK nf of t fie \ int -» lx III » 

\erv gic ith in lgmht d 

I ht i ulionit t< rs list d loi t lie t 
istionoiiiK il pm posts an s> 
eii lie lie tint il tlu fat in ^ suit 
of two \ mt s ik hi u Kent d mil 
the i nlntion fills upon hoi It tiu 
ai ms do not mo\ ( it all he c nise 
t lie v ut so bt Mitilnll\ h il iik f 1 
mil the two silts with their 
vanes nt so i \ it f Iv of the sunt 
weight that the pit s am s of the 
niokeuli s ot g is it hounding fioili 


W Ik n t I k hi w i (Imnn m < ml 


t he two hi u hi nt d v l Tie sink tl\ 


ol Hit hulh i \ t i n minuit p h In this dic tuie of a ladiometer we see lays of light stoking t ountt rh ll int i out mothti 
ti m i m iik d lx hmd It i ni upon tin niotiumtnt Ihe darkened sides of the vanes f )J course complied with 
4 n» in \ ( i nnKt i | i It t t absorb more energy tiom tlu se than the bright sides, and tin wontkilul insti unit nts witti 

\ u limn Ol Must k m iimn as a result tlu molecules of air in contact with the dark which astionomus measure the 

piitwlt tl li i 11k n m nt i t sides become hotter, whie h meam the> move more rapidly, hi it ot distant stars that 

with tin 1 1 it I tut d min 1 and in doing so re bound agunst the vanes and push them lK dmost t ountk ss millions ol 

eoiiu htlfii thin thos* m t m round in the dnection of the auows mik s awav tho little lnstruiTunt 

tut with Mu p h hid mint shown heie and often scon m a 

m, l l ,( Ml I ' 111 ‘ ni it tpnt KIn \s oi optn i m s shop window wc t in sc* shop window is little moic than a 

tlu\ sfukt tlu dnl idt of tin \ nits i uli m f migv h< ing timsforimd into st it ntifie toy Ihe n ime that is some 

Mkn lehuimd md is it nnnk ^ in c tin nuehmu d woik J hi lot ition ol the times popularly given to i nchomttti 

n nus i KuK tndm tlu ni kmitkI md little windiuillc in he brought ihout not oi this form is " light mill and it is 

thus the windmill i Ki pt lot d n* onlv l»\ tlu Sun s lavs hut hv those ot a good name' Evtn on a elpll dav the 

St lentists lell us th it tin I iss bulb i t audit ilanuoicxcn the iadiations aims can he seen lot at mg veiy slowly , 

because, oi the piessun of tlu p n iium a liuiiim IkkIj on a bright day they rotate rapidly 


dOO 



DRAWING THE EARTH ON A FLAT SHEET 

The round Farth cannot, of course, be accurately repiesentcd on a flat surface, but a> it is ne essary that wt 
should have flat maps, men have devised all soils of ingenious ways of making fairl\ accurate representations 
either of the whole world oi of certain parts of its suifau In thisi pages we read about the most 
important of these methods oi pi ojtc turns as thev an cilled b\ geogiapheis 


1 1 is cputi linpos ibl to n pie '•cut 
k * li t 1 1 c 1\ on a il it sin i t tin 
milkings on i lound *■ iit 1 1« c 
1 It it i \\ tin onl\ h ills tun u pH 
i ill \tion oi the lontinints union iih 
nnl MMiutiu and st is ol tin woiM is 
I und on i ‘loin In dl om itlis«s 
mil I In tl d m ips li m r in^ on om w dls 
llnu l distoition ol oni< Kind i it lie r 
tin i/i s ol tin dillt ii nt loimtuc in 
out ol juojioi turn oi tin n nldiw 
po iu *n in wupfd \\ h\ tin must 
U i « \pl uni d on p i j 1 1 to i $7 

Why We Must Have Flat Maps 

< 1J t om t w lull t li loin i i \ i l \ 
u v Ini md ti m loi m < 1 m ip it i i 
\ i \ iih din < m nt on It t d i up 
I )t ol i on i i md d tli nnlix ldu d 


Now then u i hs id\ ml i*,< in tin 

( \ llllilt 1 C il J ’lop cl loll \ digit! 1-1 

tin pnilliputol limit mil oi i om i 
a di gn i oi i in dl ( m li i -.m dlu thin 

I 'll ,H( ol l 1 il ( i IK li 

\ wi Know whin we look it a 
j lobe, dl th pudlil ol I UP udi on 
tin 1 ii t It s sin 1 u i m sin die i th in t In 
I l|U itoi I III plllllll ill 0(1 ll rill IS 
loi i \ mipli i i \ ii tl\ h dl tin i/i 
of tin I < ] 1 1 itor md so id m on th it 
line mimd tin J nth is lull tin i/i nt 
i d< *ji i on t In 1 qii itoi 

\t 1 hi I ipi itoi i p )i t ion ot t in 

I ii 1 h m I ic l in i in mg on dt »i 1 1 

i till w i\ t hit is om 1 in ol I it it inh 
md om d i < ol Ion Hu I u a on m 
with i nli ol it idi im isurm on 
mill s 


\ ei \ ii i in itt loi tlio i put . of tin 
1 aith m u tin f ipi itoi 

\notlni kind ot jiiojiitmii i mid 
h\ u nu ii om ol p ipi t m ti i 1 ol i 
i\hmhr ami tin i lallid tin Conn d 
Pro) i tn >n I hi mm ol i misi c iniuit 
tom h tin lohi it tin lijiutoi but 
n » onluu, to \\h tin i it i it dl or hoi t 
mm it < m hi m idi to tom h m\ pu 
t u ul ii pu dli 1 ol I it it inh 1 mi s m 
i mi mi i in d to pi s horn Iln i< ntn 
ol tin 1 iphthion h tin nothin ol tin 
iimntuis to tin msidi siiilui > 4 tin 
pipit < one md whin tin si m |oim d 
up in l tin ton umolhd wi li<i\ • » 

ilit i< pi i « ut 1 1 1< >i i ot th mntinint 
h i m md > n 

The Pro feet ion tot out Islands 


Midi ii to lx ol m\ n i till 1/ 
s » i to how di t ul 1 hi I ilu lu to 
i » ol 4 III i in mi pi Dpi Hill m I mtln r 
it i 1 1 1 1 1 m i ihl to i ill V i lob tin nit 

With 11 ml o loi l MIX 4 Mil 111 4 Wi 

Mill 11 I\ ( il it l i ip How in \u iblc 
i 1 ] li i III tin TlMlIld 
1 Util 011 1 lilt 11 4 1 r-m ^ c 


15ut i poilioii >1 tin I uthnn i i g 
on i ]i lii < ii h w u t I dd inh < o 
ih rt < wliili d is < o mil l<m N 
nn i und twin n ulh to out 1 1 i 4 - onl\ 
y> nulis whin nica n d Imm < i t 
to w< d 
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most t midi u m ip nt I . . 

1 1 k world is t li it I I A 

h uv n on Mi k itor *» \ A \ 

Pioji i tinn 1 1 i“ \ \ / \ / \ 

loi m ot wh it Known \ / \ / \ 

i tin l>hndm d V— / v — J \ 

1 * on < ti Ml 

II ... t.llv, I six ( 1 Ol The m0St aCCUr 

jnix.1 mil loll it lip ‘'how it in see 

into i t \ linclc t o. tub, f iesese K m 

wi i m pi u c this 
(\ntlv u\»i thciuitii of i globe, »> 
tint tin i\lmdii torn Ins the globe 
light lound its i m uinfcuni i at the 
I (piatoi 1 he nirtpmikus mi iginc i 
fMitit shot of pipci pKu i d lound 
tin I irth in this wa\ 1 hi n tln\ 
imagine i numhi i nt sti light luu 
pissing from tlu untu ol tin 1 nth 
through tin outlines of tin contimnts 
md lountties and seas and islands 
and continued till tlnv touch tin 
msidi sin face of the cyhmlcr oi napei 
H\ joining up the various points on 
tlu paper by lines tiny get a it pie 
scntation oi the different parts of the 
world I hen when they uni oil the 
papei they get a map hki that shown 
in Picture i on page 4O9. 


The most accurate way ot representing the round world on a flat surface is to 
show it in segments, as indicated here, but such a map is ol very little use 
T iese segments, however would form a coveting toi a Terrestrial globe 


\ m ip ol tlu world dl iwn on tlu 
Cylindiu d Prop (lion docs not show 
this iliih it ne < 111 piop* »it ion Min 1 1 oi 
thcnloii while lu lu pt to tin <vlm 
ducal Piojiction modified it While in 
Kept the digit is of longitiuh uuifonn 
he min asid tin d< ^ti i oi 1 ititudi 
m tlinr pioportion low ml tin polls 
mil so this wl li it pit si 1 vi d the shipi 
ol tin ilititii nt pails ol tin woild 
distorted then si/i out of propoition 

The Earth Inside a Cone 

Mucalots Piojiition i*- however 
.1 \cr\ useful ionn of in.ip tor siatuin 
In cause loutts iiom one point to 
anothu can always be marked bv 
straight lines The Mercator map is 


It is m 1 \< ll< nl piopition lor tin 
b md oi 1 1 H 1 11 th mi t u in 11 Ilu 
]>ut oi tlu (om wluih tom hi tlu 
Jobi 1 m I’m tun - 1ml ol 4 om 1 tlu 
low 11 pllti ol tlu ((IIH UL di toitl l 
l hi piop lion 1 u-iid loi sin dl in 1 
uul i\rn loi 1 11 11 
^ IK IS Up to till ->1/4 lit 

{ I uiopi Ilu m ip ol 

I A\ f* \ till lMltldl 1 di UMllI 
ft \ \ 1 1 1 isi in gt in i dlv 

mi ^ \ \ di iwn on Ihi ( 01111 d 

" V 1 Prop i tion lly \ 11 \ 

1 I m tlu -ill l pi nl t hi 

10114 Wf l m 111 I k « it 

- tom h tlu glol e it mv 

I | > 11 1 Hi 1 ol I it it mil 

/ Ihiu m \ Hums 

/\ l\ ✓V modilud foinii of tin 

I ' / \ / ( 0111c d Piop 1 lion to 

J \ J g 1 t 1 1 1 t 1 1 n 1 d 

v i n t 1 y 1 -> ( >m 1 

at surface is to known is 1 >01 mi sPio 
very little use ,, , ti.„. mot h. I .is t Ik 
rstrial globe I„tirsntim- ( onu il 

PlO|lltl()ll 111 tlu 
I 1 1 1 ( 1 win n 1 ( oiiskK I iblt 1 \1i nl in 
1 if it tide 1 to bi shown on Ilu map, tin 
com i uppi )si d to 1 nt into tlu spin n 
insti ad ol mnd\ tom hmg it 

\ not I u 1 vimlion is tlu Pohiomi 
Piojiition m which l n 11 nil x 1 of 
si itions ol sin lac is ot successive eoiu s 
m issiuibUd togithn giving an 
ippioximiti aunt kv lor ill put i of 
the globe 

Anothi 1 di viii » tlu Oithogiapliu 
Prop 1 turn, ortliogiajdm ’ meaning 
diawn stiaight while tlu word 
piojiition nuans thrown 111 
front In this projection wi diaw tlu 
Larth as we arc suppostd to si 1 it if 
wt lould view it with very sharp sight 
from a distance 111 space so gieat that 
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WONDERS OF LAND AND WATER 


instead ot the rays oi light from our 
eye to the Karth being slanted as in 
an ordinary perspective view, they were 
straight, as shown in Pictuic 3 

In this projection it is clear that 
while the parts of the Karth imnicdi 
attlv oppositi our <\cs appear itason 
ably accuiatc 111 si/e and shajx those 
above and lx low and at the sides arc 
distorted b\ perspective In Picture 3 
we ae why this is so 
J lio pates between 
the lines on the globe 
are equal but when 
these ar< prop e te el on 
lo .1 tilt smfui the 
■»p le ( ne *itc 1 the pole 
ipp< .u le si th in h dl 
the disMnee of the 
e om sponeling spices 
ne lie 1 the J epiatoi 
I hi pmjeelion t he 11 
foie li ol little use 
e\eej>t to give 11s in 
ie(e a ol u h it t he 1 11th 
looki like hum •‘put 
01 to 111 ip the I'oliT 
Tf gion 1 1 1 hows the 

I nth is a photogiaph 
would show it take n 
from ‘•jnee 

Crowded Edges 

In oide 1 to o\ e 1 
eome the clitfic ultx 111 
the ( )rthogiaphie Pi o 
|e e t le >11 ol having the 
e e til le ol t he III Ip 
I nrl\ ace urate while 
the e elge 1 aie teiei 
111 11 e h ( row (1 ( (J 
anot he 1 cleviee has 
been invented known 
as the Ste i< ogtajihie 
Projeetion In tins we 
imagine the c\< to be 
placed at the suitaee 
ol the 1 .nth and look 
114 tluough tlu split le 
as t hellish it were 
tt nisparciit 1 me s ne 
the n eli iw 11 bom tlu 
t v< to ca< h point on 
the (jlobe and aie 
supposed to be con 
tmue el till the \ nu 1 1 a 
she el of ]>np( 1 pl.ie < d 
m tiemt ot the I nth 
anel touching it at a 
tangent 1 he outline 1 
ot tlu laud and a a 
ai< then eh awn on 
thn flat *“Uif.ue T lu 
ob j e e t 1 on is that 
eeitam au is bee emu 
e xai gi r ite (1 in sia as 
e m be se e n m tlu til ip 
drawn ate 01 ding te> this 
proju turn m Pit I111 « 4 

1 lu elistoi turn, how 
e\t t is not vtiv gie at, 
nothing like so guat for instance .is 
111 the ( \lmdiu al 1 V>)ee turn and many 
perople regaul tlu Ste leogiaphu P10 
loetion as being the lustfoi showing 
tlu* 1 *iith Th«u are vamtums of 
this idea in two othei methods In 
the Gnomonic or Central Piojeetion 
Picture 5, the plan is the same except 
that the eye, instead of being on the 


opposite surface of the Earth, is 
imagined to be at the centre , while 
m the Equidistant or Globular Pro- 
jection Picture 6, the eye is imagined 
at neither of these places hut is sup- 
posed to be at some distance irom the 
I aitli and looking through it Jn this 
way the vanous areas of the globe 
piojcctcd on the flat suiface are equal 
tlu i< also 


lime are muiy other projections 
l he I lomolographu Projection Picture 
7 is a Globular Piojeetion, but in this 
1 as< the hquatoi is doubled m length 
and the various nu ndians of longitude 
di iwu accordingly so that the figure 
of the Earth forms an ellipse By this 
dt v i< t tin whole Earth and not one 
hemisphere only is shown on the one 


map This projection is often called 
the Mollweide Projection from its 
inventor 

Another projection which enables 
the whole surface of the Earth to 
be represented in one map is the Van 
der Grmtcn Projection, Picture 8 
named after its inventor In this 
the central meridian and the Equator 
are straight lines cutting one another 
at right angles, while 
the remainder of the 
parallels of latitude 
and meridians of 
longitude aie arcs of 
ciicles Ihc outer 
b o u n d a 1 1 e s arc 
meridian circles r J his 
ci( v ic o avoids, to a 
laigt extent the 
angular distoition of 
Moilweult ’s Projt c tion 
A modification of 
Van der Gr ini c 11 ’s 
Piojtction shows the 
whole Ear Hi in 
one circh 

Great Difficulties 

I lu ic aie various 
other projections all 
mteiestmg in thm 
w ay and t ac h show 
mg some advantagi 
ov < 1 tin othei s 
Many of them arc 
nieiely modifir at ions 
of those alrc arf v 
doscnbtd Inn But 
wc have learnt 
enough to know that 
it is not t asy to map 
our wot Id 01 even 
oui country on a flat 
sheet but that m 
difteunt 1 n gc n iou s 
ways men have got 
ovc r the diffu ultu s 

Cartograplu rs now a 
days do not fill up the 
vac .nit place s m th( 11 
maps with imaginary 
pictures, as 1 lean 
Swift amusinglv ex- 
plains they did in 
the old days 

Geographers in 
Afnc maps 
With savage pictures 
fill their gaps. 

And o'er imhabit 
able downs 
riace elephants for 
want of towns 

I I was picturesque 
but not vt ry accurate, 
as we nid\ see fox our- 
selves if wc can look at 
the maps m some old 

atlas of the sixteenth or seventeenth 
centuiy and compare them with the 
maps wdiich we find m a good modern 
atlas It is curious that in lecent years 
there has been a tendency to icvive 
the pictuicsque practice o( putting 
little pictures on maps as did the old 
cartographers, while maintaining the 
accuracy of outline of the moderns. 



The only true way of representing the Earth is on a globe, as shown in this 
relief globe by George Philip & Son 



DIFFERENT WAYS OF MAKING FLAT MAPS 



Here art the principal methods of representing the round Earth on a flat surface. In the Cylindrical Projection straight lines are supposed to be drawn 
from the Barth's centre through the outlines of the land till they touch the inside of a paper cylinder placed over the globe, the cylinder « ttien 
unrolled and wo have a Mer cator map. In the Conical Projection the same method is followed, but with a cone instead of a cylinder. In the Ortho- 
graphic Projection the Earth to drawn as if viewed from a great distance. In the Stenographic Projection our eye is supposed to be at the surface, 
looking through the s ph ere, and tines pus from the eye to each point on tihe globe, and are continued to a sheet of paper in front of the Earth. In 
the Gnomonlc Projection the olan to thesame except that the eye is at the Earth’s centra. In the Equidistant or Globular Projection the eye is at some 
distanwfram theEarth lookficthrough it The Homolographic or Mollwelde Projection is a globular projection with the Equator doubled in length. 
In Van der Grinten’s Projection the central meridian and the Equator are straight Unes cutting one another at right angles, white the parallels of 
H » t itdt «|g fkriaun. of longitude an arcs and circles. Each projection has certain advantages tor specific purposes 




CALMS, BREEZES, GALES AND STORMS 


W H1 1 Hi K their is i g lit steunoi 
hurne nu blov\m r dt ]>« mis up 
<n t)u spud with which tl t 
w mil is ti iv i lling llu v] ( t <1 ( i wind 
( ill dw 1\ hi kill Wll 1 V 11H II ( i ill 
liMimmnt < tiled t he me me me ft i 
el which the it in \ inc ii It nns 
J lu (1 h ( tu n i 1 llu wind < I i Mir i 
i iriflii itul ) \ i \ itu ii wi ill i ui i k 
sin I) i v\< f i c < | n« nt I \ set < n ti ] tf t 
t linn h 1 1 ( llu i l uildmj It nit i ui< 
tli uloulv ir s| 1 1 d il tin wind 
I Wl\ T l (Illicit 111 m ti mi u nt is 
iu i li d md w< ill it nu me me. ti i 
lit iu t tli it mini nu ms wind 
nu i nu r 1 lu lust < m w i m i k 
n id 

1 1 < mi) It t k i in i t dlt <1 t iJc 
Hit tun Ant nu nu tt i which hi a 
i]\i in 1 1 ml i slu itit nu t il In ri t 1 
(it lie ii] [ t i i d) < I hi is 1 « |>t dw iv 


to tin irnnunt i f piessurc so the speed 
ui the wind cm lx d< tt mimed 

lint tin most common fmm ot wind 
h met isl nown is tin ( upAmnumirtii 
In tins tom i ups m ittuhcd to the 
ml <f i hf lit until cross ind this 
it tilts under tin tint of the wind 
As it d< t s so tht i iti if revolution is 
it istuidon i eh il mil t he iif mes on 
the did ire in idt to tomspond with 
tin *») u d ot tlu w ind 

li dc slid i tin wind at anv time 
then is i ii lionised sc ih b ist tl on 
its spud mil this is known is the 
In riii f e rt Si di ifter Adinnil Ik lufort 
I I lit 1 m hsh \ iv \ w ho di \ isi <1 it in 
jS<6 I Ins si de is still used although 
it lus lun meddled si mew hit limn 
its origin il Iottii 

An udiii^ to the sc lit now usul 
whin thn i i pi i< t ic illv no wind tbit 


gale from 50 to 63 miles a storm 
and when the wind is travelling at 

to 71 miles an hour it is called a 
hurni ane 

these \ mous clisscs of wind an 
numbered b\ meteorologists from i 
to 12 the light ail bomg tilled 1 and 
the liurric mt 12 A cilm in the scale 
I s - e dlt d o 

llu gentle bitc/e st ts leives md 
sm ill twigs 111 motion The modcutc 
but /t r usi s dust md loose p ipt 1 
md moves the sm die 1 bi inches of 
tiees I lie tnsh bieizt swi^s the 
sniillct tites when thc\ are in led 
Llu strong bret/e st ts the luge 
bt mi lu s of tins m motion md wi 
lie ir whistling in tlu tile^i iph wins 
When then is a modi rile g di whole 
trees itt sit in moti >n and 1 fresh 
g il< bri iks off twigs 


f* * ) 


s 


Clouds tinning tots way - 





i 


Warm atr forced upward*, by inrush of coo/ cur 


dust ebuds fare tolling storm 




In this picture we su a thutidu torm moving towauls the light From ten to fifty miles in advance of the storm, cirt o-stratus clouds are 
sun tr welling some 20 000 to 25 000 feet above the ground Soon a cool wind blowing at a low level stirs up clouds of dust from the 
g round and drives up the warm air which it meets Bcfoie long small detached clouds cover the sky and immediately behind follow 
tin dirk thunder clouds and tlu lain with a heavy fall of large drops After the thundeistoim has passed the air is generally cooler 
1 nt vertical and non/ontal scale o in this drawing are not the same A thunderstorm has an average height of about four miles and a 

length of about 70 miles 


I i 111 tin wind I \ nu m < 1 1 \ mi 

w hit h turn tlu ij j n it 11 W lu n tin 

wind I 1 w in tin l u | a dill 1 t 
tf b< n il virtu d positi n mil ot 
‘i 1 the tun 1 tie wind tin nu re 

tl I nd 1 di lit tul \ di \ i t 

idled which si ws tlu mi unt rf 

k 11 1 tic n md i< 1 l tlu sp < 1 1 tlu 

wind it tin linn 

\iuthu linn il j)u instrument is 
s die d 1 1 it ssiiu \m inoimki fn 

this \ l>< nil ki j>t ii ing tin wind b\ 

nu ms 1 t 1 \ nu is luld m p situm bv 

1 spun ^ tin wind mi it isis in 
spud tlu be lid is piissul nun md 
1111 re agunst the spnng ind i u rdm. 


is when tlu mt is niovm* d i 1 ite ot 
k thin 1 mill pi r hour so tint smoke 
iiisniliidlx tiom < liimni v wt si> 
time 1 1 1 dm 

When llu wind blows at a speed ot 
lit in j te ^ nuhs in limit it is 1 died 
\>\ tlu Ik udoit Si ilt a In. lit air 
from 4 to 0 miles an houi it is a light 
biu/e from 7 to 10 miles a gentle 
bn c/e from n to 10 miles a moderate 
bite/i hum 1 7 to 1 miles a fresh 
biet/i horn .2 to 27 miles a strong 
bieiA from 2H t miles a moderate 
^ile from ^4 ti )o miles a fresh 

f from 1 1 to 47 milts a strong 

' fiom 4b to ^5 miles a whole 
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\ stion*, gale blows ehinmey pots 
from roofs and s whole gale upioots 
tu 1 s besides doinj othu dimxge 
A storm wlmh is 1 in lv expel it need 
in Gr< it Hiitam does widispuail 
dimige uul e>lten blows down mam 
telegiapli and telephone poles A 
him ii me will throw over a motm e it 
and when it is i b id one will sometime s 
de r ul tiains A wind is always n imed 
from the elm etion hom which it come s 
and that direction is called wind 
ward lhe dilution tow lids which 
it goes is called leeward ihns if 
the wind is blowing from the noith it 
is calk d a north wind ” 


HOW WE KNOW THAT THE GROUND SINKS AND RISES 



Much of the ground on which we walk was once under the sea. This is true of most of England. As we walk over the chalk downs 
we are walking over myriads of tiny shells of sea creatures which, when they died, fell to the bottom of the sea, and were gradually 
rornpre*sed into solid chalk rock. Then later the sea-bed was upheaved. But in some places the dry land has been under the sea more 
than once. This is the case with some parts of Italy, and a wonderful proof of this fact is to be found in the ruins of the ancient 
temple of Jupiter Serapis at the little town of Pozzuoli, near Naples, shown here as it appeared in the third century 



Gradually the land on which the temple stood sank, till the waters of the sea encroached and submerged the temple, as shown in this 
picture. This was in the ninth century, and we know that the water rose till the pillars of the temple were 21 feet under water. 
The lower part of each column was at that time buried in the sand. How we know this is explained below 



Here we see what the temple of Jupiter Serapis looks like at the pijsent day, and the picture explains how it is we know that the 
ruins have been under the sea, and how far they were submerged. On each of the standing columns at a height ranging between 
12 and ai feet there is a band showing a roughened surface. An examination of this roughened surface shows that it has been 
produced by the borings of a small marine mollusc called lithodomus which lives in the waters of the Bay of Naples, and some ^of its 
shells are still to be seen in the cavities on the temple columns. It is clear that what happened is that the whole of the ground was 
submerged to a depth at which the lithodomus could bore into the pillars, and that below the bands the pillars were buried in sand, 
which prevented the mollusc from working on the lower parts of the columns. Later the whole was raised out of the water again 
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MAMMOTH HOT SPRINGS AND THEIR WORK 





- *sx x xxssx amst ^Esarcss w «w 



This picture shows the mammoth hot springs at Wyoming, u ' SirihT water w iwrites ft « deposited in grotesque forms 

the rocks The water of hot springs contains much mineral matter, and 1 as ^ the watery MMeSuid andNewZealand 
Though hot springs are widely distributed, geysers are confined almost entirely to the Yellowstone rare, iceiano « 


HOW MEN WORK IN THE DEPTHS OF THE SEA 

Dcep~sea diving is a great science which requires complicated machinery in the form of a diving dress, air 
pumps, and various other devices. In recent years diving apparatus has been brought to such perfection 
that men can now work at a depth of 400 feet below the surface of the sea, where a diver is subjected to a 
total pressure of 150 tons or more. Here we read many interesting facts about diving and the diver s outfit 


T up: pearl divers of Ceylon and the 
Persian Gulf, where thousands of 
persons depend upon this indus- 
try for their living, use no apparatus. 
They dive without even clothes, and 
frequently remain below the surface of 
the water for two minutes at a stretch. 
The modern diver of civilised countries, 
however, needs what it is no exaggera- 
tion to call compli- 
cated machinery in * - * . 
order to carry out his '■* 4 

work. I" 

Some of the teats 
of (living which have 
been performed in 
recent years are abso- 
lute 1 1 i u in ph s not 
only of endurance but 
oi mechanical and 
scientific, perfection. 

The most notable 
c ase, ol course, is that 
of the treasure lost 
m the P A C) liner 
Egypt m the Hay of i 
lksray The vessel 
lay 400 feet deep, 
and a quarter of a 
century ago to think 
of working at such 
a depth would have 
s e e m e d absolutely 
impossible. Hut this 
triumph has been 
achieved, and a con- 
siderable amount of 
the million pound 
treasure which lies in 
the wreck has already 
been recovered. 


Gold from the Deep 

Another remark- 
able triumph of 
diving was the re- 
covery of nearly five 
million pound s’ 
worth of gold bars 
from the White Star 
liner Laurentic, which 
was mined or torpe- 
doed in I-ough Swiliy, 
in 1917. Here the 
divers worked at a 
depth of 120 to 130 
feet, and with an 
expenditure- of only 
£138,000 recovered 
from the wreck 
£4,938,000. 

Of course, diving 
is not at all a modern 
practice, although the 


present type of diving dress is only 
about a hundred years old. There 
were divers in ancient times, for Homer 
refers to thorn in his Iliad, and Alex- 
ander the Great not only used divers at 
the Siege of Tyre, but is said himself to 
have made a descent into the sea. in a 
machine called a colympha, which was 
able to keep a man dry under water 
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A self-contained diving suit made by Messrs. Siebe, Gorman & Company, the firm 
founded by Augustus Siebe, the inventor of the modern diving dress. Here the 
diver carries his own air supply. In front he has metal cylinders of compressed air 
and oxygen, and at the back a chamber containing chemicals where the carbon- 
dioxide breathed out is absorbed and the air made pure for re-breathing 


These old divers, while below the 
surface, had some kind of apparatus 
enabling them to breathe, and we arc 
told they drew in air through a tube, 
one end of which they carried in their 
mouths, while the other end floated on 
the surface of the water. Perhaps they 
got the idea from the elephant, who 
when in deep water keeps his trunk 
above the surface *0 
as to breathe in fresh 
air Aristotle tells 
11s of divers who 
breathed by means of 
a vessel made of 
metal let down into 
the sea, which did 
not get filled with 
water, but retained 
the air. 

It would be tedious 
to describe the evolu- 
tion of the (living 
costume of to-d ly. 
but it should be men- 
tioned that it is to 
Augustus Siebe that 
we owe the diving 
• dress which in 
various forms has 
proved so elhcient 


Constant Fresh Air 

In j8jo lie made 
a metal helmet and 
s h o u I d e r plat e 
attached to a water 
tight jacket fitting 
closely to the body, 
and this was worn 
with a combination 
trouser suit reaching 
to the arm-pits. The 
helmet had an in lot 
v a 1 v e and air was 
pu m ped i 11 1 o the 
helmet through a 
flexible tube attached 
to an air-pump at the 
surface of the water. 

In this way the 
diver was supplied 
with a c oust a n t 
stream of fresh air, 
and at the same time 
the air kept the water 
from rising far up in 
the suit. After use it 
escaped by forcing 
its way between the 
jacket and the under- 
garment, rising 
through the water as 
bubbles. Because of 
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HOW A MAN CAN WORK DEEP DOWN IN 


Microphone 


Outlet for oxygen 
into divingsuit 


Tap regulating 
oxygen supply 


One of the two BjK' 
oxygen cylinders KM, 


Water in 
Buoyancy 
chamber 



E/ectric torch ' . 

attached to arm { 


Ball and 
socket joint 


Divers can now work at a depth of 400 feet, and remain below for several hours, by using the special deep sea apparatus shown 
heie. At 400 feet the pressure on a diver’s body is over 150 tons An ordinary diving dress is therefore useless. Instead, this steel 
case is used. The outside is cut away to show us what is going on inside. The deep sea diver carries his own supply of oxygen compressed 
in two cylinders behind him. He regulates his supply by turning on a tap. When he breathes in, air comes through a little non-return 
valve in front of the mouthpiece. The air which he breathes out goes into a tube and passes through an absorber containing caustic 
soda, which extracts the carbon-dioxide. The air then passes out into the interior of the diving case, where it mixes with oxygen from 
the cylinders. The diver is surrounded by a buoyancy chamber filled with water, to make the apparatus heavier, so that he may sink. 
If he wishes to make himself lighter for moving about, he turns on a tap which admits compressed oxygen from the cylinders, and this 
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THE SEA WITH 150 TONS PRESSING ON HIM 



forces out water through an outlet at the bottom. A meter shows him how much air is in the chamber. He is in communication by 
telephone with those above, and their voices reach him through earphones, while when he speaks, his words are carried through a micro- 
phone. The diver is raised and lowered by a crane, and those abpve let down a lamp to assist him. He also carries an electric torch 
fixed to one arm. Various pincers are also fixed on the arms before he descends. The picture on the right shows the diver using an 
oxy-acetylene torch to cut through the iron plates of a wreck. Ball and socket arrangements in most of the joints of the steel case 
allow of slight movement, but, of course, the man cannot move his arms and legs like an ordinary shallow-water diver ; he can on y 
move his arms inside the diving case. The diver when at work wears a suit of thick woolen material to keep him warm. This 
apparatus is made by Siebe, Gorman & Co., the submarine engineers of Westminster, who make the finest diving apparatus in the world 
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MARVELS OF MACHINERY 


Hus the diving suit was spoken of as an 
"open" drtss It was the first real 
big step forward in the production of 
an ( fii( lent diving dress 

Hut theie was out grt at disadvantage 
with this i atly invention If the diver 
stunibh d and till the w ittr filled his 
drf ss ami unless he could be brought 
to tlit suifate quickly he was liable to 
be diownul 

lo ovucomi this defect Sn be earned 
out a great number of ixjHtiments 
extending ovti sever d \ears and at 
list hi lie produced his close 1 

die ss list d in enmbinition with .1 
helmet lilted with inlet and outlet 
v .lives tot the ait I his type otdiess 
wine h i * still use d 


the diver so as to conttol the amount 
of air in his dress In this way he is 

able to increase or decrease his 

buoy am y 

The helmet is fastened to a breast- 
plate and corselet and to this the 
rubbei and twill suit is fastened m 
such .i way that the whole costume is 
wate i tight 

Unless a man tairies his own air 
supply an air pipe* connects lus helmet 
with a pump at the suifacc, and 

thue is a life line toi hauling the 
dive i quic kl\ to the surface in case ot 
need In the old days this was also 
used for making signals at cording 

to a code but nowadays most divers 


When rough work is to be done 
canvas overalls are often worn outside 
the diving diess to protect it A 
helmet cushion and shoulder pads are 
worn inside the dress to protect the 
body from the weight of helmet and 
corselet Electm lamps are used, 
the lamps being lowetcd under water 
befoie the current is switched on, 
so that the glass may not crack 
through being aheaely warm when it 
touches the cold Wtittr 

Tiie strain on the inidy and heart 
of the diver is verv gicat, owing to 
the enormous picssurc undci which lie 
woiks and a diver must he not only 
absolutely stiong and sound, but 
tranu cl like an athlete 


w is worn b\ divets in 
the late i stage so! i< - 
c ovc ring the guns mil 
ntlic i things fiom tlu 
Royal <r<ot,.o which 
sink it Spit he ad m 
i 7 Sj 

( >1 c outsc gie at nil 
01 o ve m c n t s have 
be e 11 m idi 111 t h c 
Si» be e ostium but its 
piinciplt is still in 
gt nc ral 11 « 

Deep Sea Dresses 

I n sei in c o i the 
mode 111 < living die sscs 
the dive 1 111 dead of 

de pt ndmg u p on air 
being p 11 m p e d 
thiough a lube fiom 
ibove e anus Ins own 
111 supplv with him 
In a metal chamhci 
at his buck ire c he mi 
e ds wlue h ibsoi b the 
c u bon dioxide as he 
bieithcs it out so 
th it he can use the 
in again ami in fiont 
lie h is c \ lmclc rs con 



and skilled in the 4 
technical details of 
his job He bicat lies 
compressed air all the 
lime because the an 
inside the diving suit 
must be uncle 1 pies 
suit 111 oidci to 
counte 1 balance the 
prtssuic of the watu 
out ade 

By hie at lung e nm 
pressed air not onlv 
is a gicat ‘■tiam put 
upon tin lungs but 
there is 1 te iidcnc \ 
lor an e\c 1 ss of nit 10 
gen gas from the an 
to pass into the blood, 
and this 1 u u st s a 
gicat elaiigei 

Perilous Bubbles 

Tlu re IS little pell] 
m going clown under 
watt! it is in coming 
up that the nsk is 
inclined In fact, a 
divti must tiavtl up 
v cry slowly mde t d 
otherwise the mtto 


tuning a lese rvc 
supply of an and oxy 
gen If m t ( ss u v he 
t an add mou o\\ gt 11 
to tlu an whu h he is 
hie at lung 

Then, for ve 1 v dtep 
diving then arc all 
me tal di esses with 



Recruits at the Royal Navy’s Diving School at Whale Island, Portsmouth, floating 
in their air-filled suits It is usually by filling lus suit with air to make himself 
more buoyant that a diver comes to the surface 


gen in Ins blood would 
f ot m little bubble s, 
md if these bubbles 
reached lus heart he 
might die or become 
paralysed 

W e know h o w, 
when we lomovo the 
pressure fiom a bottle 


flexible joints the diver looking vciy 
nun h like om ot the old knights ui 
u mom For still deeper diving the 
chess ’ it ally consists of a laigi metal 


arc provided with a telephone, so that 
while undu wate 1 they can be 111 
legul \t communication with the boat 
above 


of lemonade or soda-water by taking 
out the stoppei ot pressing the taj> of 
the siphon, bubbles ot t arbon-dioxide 
gas at once form ami use It is the 


c hambcT shaped mote 01 less like a They weai heavily weighted boots same 111 the blood when the pressure 
min and we can see device of this of stout leather with wooden soles, is icinovcd suddenly The divei is the 


tv pc on pages \ , j and 4/5 

tin oi dinar v diving costume con- 
sists ot 1 combination suit mult of 
two liyiis ot tanned twill with India 
1 ubhet between It envois the whole 
m ui from lus feet to his neck and the 
wristbands are made mute water 


each being about eighteen pounds, 
and they have metal toe-caps Brass 
boots, with renewable leathei uppers, 
are sometimes used 

1 wo leaden weights each of about 
torty pounds, aie worn as well, 
one on the back and the other on the 


soda- water bottle, and the blood is the 
fluid in the bottle 

For this reason the diver who goes 
down, pei haps, 130 feet in a few 
seconds takes about an hour to come 
up 11c comes up a few feet at a time, 
and then rests before ascending a few 


tight i he helmet, which is of the 
greatest importance, is very strongly 
made of coppc r, with valves and other 
parts of gun nutal 

Theie is an inlet valve through 
which an air supply can enter, and an 
outlet valve which is regulated by 


rncst, so that the diver can preset ve 
lus equilibrium under water Some- 
times instead of these weights, a belt 
loaded with slabs of lead is worn 
round the waist or, in strong tideways, 
it may be worn m addition to the front 
and back weights 


more feet By doing this the excess of 
nitrogen in the blood passes ot! without 
forming bubbles, and without danger 
To come up 200 feet would take about 
tour hours It is cold working under 
water, and so a diver has to Joe pro- 
tected with very warm clothmg 
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A MOTOR-CAR DRIVEN BY COMPRESSED AIR 



Various attempts have been made to run motor-cars on fuels other than petrol or heavy oil Here is a car in which an ordinary 
internal-combustion engine is driven by compressed air which is stored m the cylinda > at the rear The air goes through the motor 
forcing the pistons up and down as in a petrol engine A proportion of the air is recaptured and compressed for use again 


THE DIFFERENT KINDS OF WATER-WHEELS 

W in n w it e i |)owu is to be utilised where thin is i sin ill qu intit\ of watt r l< v c 1 of the ivlt It tails up >n l>u< la Is 
nnwaelrys Uu kind <jf w iter with d high f ill is m the e ist of niouii simil 11 in fonn to those ol lii overshot 

win 1 1 th it is ge nc i dlv biou^ht tun stn mis On t lie eueumfennce wine* uni win re the I dl eif w ite i doe ■* 

nt ) service is the hot i /out d t\jn of tin wind in irr lilted bin k< ts into not (\ceeel eighteen 01 twenty ft c t it 

1 nown is i turbine such as is used at wine h t he w iter t ills on the ii|)pt i part 1ms lelvmtige-* over both the ow rshot 

\iigii i l ills of the wind md tin n is e n h bucket rind undeishot typ ol wheel 

Iheie ne till however in I ngl ind re nhesthe lowest p >mt oi j< volution it It must be rune ndu ted tliit the f nil 
mdelsc where in m\ of the e»ld1\pesof discli irge s its w itu md iscciiels e mpt\ force ol the f dim* witei is not utilised 

w itc i winds it work md the different In m undeishot wheel float bonds by i w ite r win e 1 is the wile? iltei 

Kinds art shown m the pie t me s below art arranged t ieh dlv uid the lowest it ting on tin whe d still le t uns some of 

In the overshot wheel the wate r flows flu it bo inis uc immerse el in witer its vdoeitv anel so eloe s not imp irt 

on e>r ne u tin top ed the wheel It which flows with i spe e el dc pc nding on the whe>li oi its enugv to the wine* 

lets ehieily by gr iv it\ tint is the fill the fill Undershot wheels are useel ami senile of the witei Hows pit with 
of Write r downwards towarels the t art h when tin re is i Urge ejuantity of out being useel it ill S >mt witer 

turns the wheel but some eiteet is also w ite i but i very slight fill winds utilise onlv hltv per cent ol the 

due to the speed with whieh the witer \ thud kind of w Lte i wheel is \nown e ne rgy of the fl nvmg witer but mode r i 
strikes the wheel as the bre ist wheel and in this the t\p< s of turbine aie ible toyidetover 

Overshot winds are generally used witer strikes the wheel it about the eighty percent of the witer s energy 



Different ways in which running or falling water is used to turn a wheel and provide power for a mill or other machinery The form 
of wheel is determined by the volume of the stream and the swiftness of the current 
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WHY THE MOON DOES NOT ALWAYS APPEAR ROUND 


Earth's orbit 


Moons orbit 
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We all know that the Moon, as it is seen in the sky at different periods of the month, varies in its apparent shape. This is because it shines 
only by the reflected light of the Sun and so its phases, as they are called, depend upon its position relative to the Sun. This picture- 
diagram explains the matter. The Sun is shining from the right and we see the Earth in the centre and the Moon at different positions 
as it travels round the Earth. The outer circle of Moons given here shows how the Moon would appear at various points in its orbit 
viewed from distant Space with the Sun illuminating half its surface. The inner circle shows how the Moon appears in these various 
positions as seen from the Earth. At New Moon we do not see the Moon at all because its dark side is turned wholly towards the Earth 



In these pictures, drawn by Mr. George F, Morrell, F.R.A.S., we see the Moon as it appears at different seasons of the year. On the left 
the Crescent Moon is seen on its back in Spring and Autumn because then the Sun sets at a steeper angle and nearer to perpendicular 
than it does in Summer and Winter, when the Crescent Moon appears as on the right 
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WHY THE MOON CHANGES ITS FACE 

Tin moon appears very aiflt rent to us at different times in the month Sometimes it is a crtscent, some tim 
it is a full iound disc of light This puzzled some of the Ancu nts, who thought it must be a globe halt 
alight and half dark, which turned on its axis, showing us the illuminated and unilluminated regions m 
succession But the Greeks found out the trut explanation hundreds of ycais Before Chnst In thtst paves 
the phases of the Moon as tht\ are called arc explained by word and picture 

A i \< \ c l i Iioikmun w Inc h is known l>\ tin (iiu k t >nt ol the < I h il hid Urn lmtnlt l ml tin nil 

to ill even l( si\ i is md little noted mmwlidt ihmil i\ hundicd ( » ihlt o lonki 1 i< tin Moon t hi on h fu 
< Illicit t ii j th il tin Moon liis v its hint )tsus w is hoiri tlul the tele c >]>< Ik nol n ( d t li it Ui humdnv 

(li‘ t-li it l tli it it 1 iu c Inn^c •> in Moon nmu 1 il I it, h t liom tin Sun ImIwuii tin Ink put md 1 1 1 < Ii lit 

i ( |i ii urn Some tun* il is i mini 1 md iiIIht moo thm IUki itnlunt w i it >1 in i \ n lim hut ui im ul u 
li <1 mi i< tin ii it is i nun I itt t motht i (litck < u ntist \ 1 1 oik ml limn tlul tut lit tin w t lit 

i till ml it lit \ moils sli t j >< in lilt hu ol Sinus disio\(ud 1 1 1 it it tout hi ion th it the Moon w is n t i 

li t w < » n th« * t\\ojilns«s tin mom nt whin tin M ion w i hill p<Tlt<th m >otli pin n 

It i istom Inn how in my ptopit halite I up tin 1 nth wi <\i<11\ ( )l >m 11 k k him tm I Hi phi* 

It f * u t to d t \ i n 1 lio t w ho 1 1 mu t)p()o Ui t lit do )dm r lux hi tw 1 1 ii h ht i 1 lnt t Ik M i hi o in op it pit I >od\ 

t h » lilt itt d who lnvi not tin mdcluktit w hilt the tint 1 1 ion ol th« which hints md\ l>\ uliittid h lit 

i m »tt si uli i w 1 1\ tilt Moon tim Sun w is it 1 1 ^_ hi m Ji with 1 Ik line hom tin Sun Winn tint suit, ol 11 k 

t ’ nii. its (itt i st t n Itom tlu I nil) lu two ii t Ik J ulii md Moon Mot>n up mi wlnth tin Sun is lunm 

11k tim t \pl in it ion w is lound out (fill mu 1 it* t when tli tt 1» st opt luts tin I nth thn th thtnlmt \u 



In these pictures we see the Moon as viewed through an astronomical telescope, which means it is inverted On the left the Moon is 
shown nine days old, that is, nine days after New Moon, and on the right it is twenty days old, that is, six days after Full Moon To 
see these pictures of the Moon m the corresponding positions as viewed with the naked eye they should be turned upside down The 
dark patches are the so-called seas, and many of the craters can be identified by means of our Moon map on page 3x0 
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WONDERS OF THE SKY 


the fine spectacle of a bull Moon m the 
•»kv On the other hand when the 
daik side is turned towards the 1 arth 
wi do not see the Moon at all It is 
»it the phase called New Moon ] ’topic 
often tall a Crescent Moon the New 
Mexxi but this is not correct Die 
New Moon is invisible 
to us on tin J arth 

I he pit tun on tin 
opposite page explains 
th< in ittt r t h iris We 
aic suppose d to 1 h 
looking down on tilt 
1 at tli and Moon tiom 
*sp u < md the Sun i> 
shining horn tin light 
1 ht out* i i mg •■how s 
wh i1 tlu ippt .it nice n! 
th< Moon is iioin t 111*' 
point oi \ k w Hall 
tlu Moons uilan is 
Im in • light* d up h} the 
Sun mil 1 r o in o u i 
point III sp l< < wi so 
ii ill tin di < luminous 

Hut \ ii wr (I Iioin the 
i ulh nl ( oui s< the 
ippi UriiK e is elilh re lit 
V\ h it the 1 nth < e ol 
the Moon vvhe n it is in 
the e dille ie nt pontiom 
is shown b\ the iniitr 
nil, ol Moon \ little 
t h on g h t iik 1 i .ue Ini 
i \ uninalion ol the pie 
tun diagram will make 
tin < U ii 

A Good Experiment 

I I we li i\< any dilh 

i ull \ w» ( <m e «ert \ eiut 
a simple t spt min nt 
w In ( Ii will lu Ip us 
pie 1 1 lx 1 (t 111 t ll\t a 

'.in ill h ill and plae e it 
ti II oi 1 we Ive ite t Iioin 
even blight li] lit the 
light be in e e> nt e n 
ti dt 1 upon the h ill 
V\ i e m elo this w it h an 
( U t ti it hand 1 imp m i 
ilarlte lie el loom or with 
the el i//le light ol i 
motor-e u outside on <i 
daik night 

Hill the ball wil' lx 
lighted up the light 
it pitse tiling the Sun ol 
oiu diagiam and tin 
bill tlu Moon Now d 
we move l omul the ball 
1 II (I \ 1 1 w it 1 i o m 
elide ie id points we 
sh ill g< t i \e i \ simil.n 
(Heel to the ph I -»i s ol 
the Moon as se e n iium 
the 1 at tli anel wt shall 
uneleistauel wh\ some 
turns we st e unis a 
biiL’ld t it ste nt at other tune-, lull a 
Moem d olhci timts a fulls lighted 
elist and so on 

Wht n only the crescent is \ isible we 
t all thi > the 1 ( icsi cut ph ise V\ hen halt 
the tlise appi us illuininited wt e_ ill 
this tilt I tali moon When all the 
disc is illumin ittel we' st\ it is lull 


Moon There is a phase when moie 
than half the dist is bright and this is 
called by scientists the Gibbous phase 
lhe name comes from the Latin word 
'* gibbus *' meaning a “ hum]) " and it 
was given because in this ])liase the 
Moon looks humped 


Hit lint whit h sc p nates the daik 
poition of the Mt>on s disc fiom the 
bright is tailed the* teiminatoi 

It !*■ mt (nesting to look .it the Mo m 
ik ir the time of Ne w Moon for them 
although eml\ a e rescent is shining 
bnglitl\ f we < m bv lo )kmg caiefully, 
set tlu poition of the Moon on which 


the sunlight does notfall It has a pale 
reddish colour, and it is seen by earth- 
shine, that is, bv light received by the 
Earth fiom the Sun and reflected back 
upon the Moon The Earth, as seem 
from the Moon at this time, is nearly 
full It must be remembered that 
any dweller on the 
Moon would sec the 
Earth showing all the 
phases that the Moon 
dot's 

11 is bt ht \i d that 
the cai t h sli i n < by 
winch the Moon is illu 
mmatcel is from ftflot n 
to t w i id v times as 
stiong as the moon 
shme of tlu 1 ull Moon 
!h( i eddish colom of 
the cailhshitu on the 
Moons sut laic is due 
to the fact that the 
Sun's light has twice 
passed through t he 
I* arths atmot])lu ir>, 
t he i c bv ae ejuiiing a 
sunset Imge 

lhe (re sc cut Moon 
can ik vt i appear high 
up m the sk\ kite at 
night nor of course 
can a hull Moon ever 
appeal on the 1 same 
side of the heavens as 
the se ttmg Sun Ai t ists 
some limes make 
imstikes of this kind 
when painting moon 
light setnts 

Of eou ist now th it 
wc uncle r st a ntl the 
phases of the Moon wt 
know that stars e an 
ne\ c r appear insieie the 
cusps oi points of 1 lu 
t iesc ent Moon as the y 
.uc shown i n t ht 
national flags of 
Iuikey and J gypt 

Changing Positions 

In spring and 
autumn when the Sun 
sets m a line which is 
much more porpcnch 
culai than it is in 
summer or winter, it 
shines up as it were on 
the underside of the 
Moon, as viewed fiom 
the Eatth, and we have 
the < unous effect of the 
( rest emt Moon 1 \ ing on 
her back, as it is called 
In summer and winter, 
when the Moon goes 
down toward the 
horizon along a much 
more slanting path, the 
Crescent M > m appeals in a far more 
upi ight p jiitum 

The Moon s path round the Farth is 
not a e uc lc but an ellipse, and so the 
Moji is sometimes nearei to us than 
at others It makes the complete 
journey round the Earth m 27 days 
7 hours 43 minutes 11J seconds 



The Crescent Moon twenty-six days old, as seen through an astronomical 
telescope, that is upside down according to our normal view 


480 




“PREHISTORIC MONSTER” THAT STILL LIVES 



In the Galapagos Islands, 700 miles out in the Pacific from the coast of Ecuador, cut off by some great volcanic upheaval in the reptilian 
age of evolution, forms of life survive which have died out elsewhere. The great marine iguana shown above is one of these. Larger 
than the yellowish land iguanas ( sw page 485), these giant lizards are over 4 feet long, and their blackish colouring blends with the 
dark rocks on which they sun themselves. The marine iguana feeds on seaweed on the shore and in the sea, swimming strongly by 
means of its flattened tail. A mild creature (unlike the fierce land iguana), it can stay under water for at least an hour 
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MAN MAKES FRIENDS OF THE ANIMALS 


The domestic animals have been man s greatest Iriends. They have helped him in cultivating the Earth, in 
travelling over its surface, and in capturing other creatures for his food. In these pages we read something 
about the way in which man probably first came to domesticate such animals as the dog, the cat and the horse 


L ONfi ago, before the beginnings of 
history, man began to make 
friends among the animals and 
to train them to help him in his fight 
with Nature. . 

Without the help of such animals as 
the horse and ox and ass it would have 
been quite impossible for man to have 
practised agricultmo on anything but 
the smallest scale, and as a consequence 
he would have been compelled to 
iemain scattered about the Karth. It 
was only when he had tamed the ox to 
pull his plough and the horse and ass to 
art as beasts of burden that large crops 
could be grown and gathered and 
transported, so as to make it possible 
tor thousands of people, to live together 
in one place. 

Kxnitlv how man tamed the animals 
we do not know, but that he did so 
early in his history is proved bv the 
Inc t that we find the remains of 


domestic animals in the rubbish heaps 
of the Stone Age. 

Probably the very first animal 1o be 
domesticated was the dog. Wild 
dogs are found in many countries today 
and among the different kinds are the 
wolf and the jackal Kxactly which 
were the ancestors of our modern 
domesticated dogs cannot be decided 
with any certainty, but men of science 
believe that the chief, if not the only 
ancestor, was the wolf, although some 
think flu* jackal had something to 
do with the matter. 

When man lived by hunting, and his 
diet consisted entirely of the flesh of 
the animals he caught in the chase, such 
animals as wolves and jackals would 
sneak round his home on the look out 
for the remains of t ho carcasses. 
Possibly among tin* animals * thus 
sticking for food were some young 
wolf cubs, which may have In - 


captured by Stone Age children in 
sport, to be made pets, and these, 
finding that the children shared then 
food with them, loitered in the settle- 
ment and became attached to then 
human masters 

When they were full-grown the pet 
wolves would probably accompany the 
men oti a hunting expedition, and as 
they proved uselul the idea came that 
young wolves might be trained to 
assist man in his hunting. 

Hut alter a time it was not necessary 
to capture voung wild wolves Those 
which had already been boned hail 
litters of mbs, and these were trained 
to help t heir masters. They would 
assist them in the chase, they would 
by their barking give, warning ot the 
approach ot enemies, and they would 
help in the tight against different foes. 

In some such way man obtained his 
first animal helper. He taught it no 



It is almost certain that the first animal to be domesticated by man was the dog, or rather its probable ancestor, the wolt. Perhaps 
Stone Age children in sport captured little wolves to make pets of them, and these, finding that the children shared their food with them, 
remained with the human family and became attached to their masters and mistresses 
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WONDERS OF ANIMAL AND PLANT LIFE 


longer to fear the fire, as do all wild In a grain-growing country like We do not know the order in which 
animals, and we know, from our pet Ancient Egypt the cat was of very the other animals were tamed, hut 

dogs, how thoroughly changed its great importance in keeping down the probably the ox came next. It would 

character has become in this respect, mice that preyed on the corn, and it is be a very useful animal, for it provided 

for the domestic dog to-day loves the perhaps not surprising that the Egyp- large supplies of milk, it would help 

fire and likes to lie in front of it. tians came to associate it with their to pull the plough, and when killed its 

The dog has lived so long in tiie religion. Just as they preserved the flesh would form welcome food. In 

company of man that it is the most bodies of their human friends with mountainous country, where it was 

completely domesticated of all the spices, so also they made mummies of difficult to keep cattle, the goat would 



It was a great step torward when man captured the wild horse, and trained it to obey him. Probably some strong young man seized 
a horse by its mane and running with it sprang upon its back, and found that the animal could carry him. It would be difficult to 

over-estimate the service which the horse has rendered to mankind 


animals It is the greatest friend man thoii cats, and thousands of these also prove very useful as a supplier of 
has and becomes more attached to mummy cats have been found in the milk and meat. 

him than any othei animal tombs of Ancient Egypt. Then would come the horse. In 

Possibly, too. in a similai way. the Even in Great Britain in the past those early days wild horses lived in 
cat was domesticated. Wild cats of the cat has been regarded as being of different, parts of the world, and no 
some kind ate found in most parts of the much greater importance than it is doubt their speed was greatly admired 
world, and possibly woman was the to-day. Nearly a thousand years ago by men who wished that they tlietn- 
tamer of the cat as man had been of in Wales a law was made for the pro- selves could run as fast when chasing 

the dog. Woman was. it is believed. tection of the cat. This law fixed a animals for food. 

the first agriculturist, airl wlien she price for all kinds of rats, starting with One day a particularly able and 

began to grow crops and harvest, the t he amount to be paid tor a newlv-born strong young man would seize a young 

gram, r-tonng it for use m the daik days kitten before it had its eyes open. horse; by its mane and run with it, and, 

of wmtei. this would attract hordes of greatly daring, he may have sprung 

iats and mice These in their turn would The P*^ 0 ® a Dead Cat upon its back and thus found that the 

attract wild i ats, and probably one day Then it mentioned the punishment for animal could carry him. 
sonic kittens were caught by the women, anyone who stole or killed a cat which Starting with young colts, men 

w ho found them amusing and attractive was guarding the corn of a prince. If begau to train the horse as a beast 

pets. They were brought up and became the thief were found he was to pay a of burden, and thus tamed one of the 

domesticated like the dog, though they sheep and a Iamb, and if he had killed most valuable of domestic animals, 

never became so friendly or attached the cat the animal was to be hung up Wherever he has gone man has 

to their owners as the dogs. by its tail with its nose touching the taken the horse and the dog with 

There are wildcats in Scotland to-day, floor and the culprit would then have him. Hut while the dog can live in 

but these are probably of a larger breed to hand over as much wheat as, piled all climates, the horse thrives only 

than the wild cat which was first up on the floor, would cover the cat in temperate countries. Tt is no 

domesticated. to the very tip of its tail. use in the Arctic or Antarctic, but 
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WONDERS OF ANIMAL AND PLANT LIFE 


there strong dogs are used for drawing 
sledges loaded up with goods. 

fti practically all countries there are 
beasts of burden; indeed, life would 
be almost impossible without them. 

Taming the Ass for Use 

A relation of the horse is the ass, 
which is quite swift and is more sure- 
footed. It was tamed at a very early 
stage in man's history and proved even 
moie useful than the horse in some 
lands, for it can live on pastures so 
poor that a horse could not survive. 
In tlie countries round the Mediter- 
ranean, where grass is scanty and the 
country hilly, the ass is a very valuable 
animal. 

In South America, when the Span- 
iards wa nt there, they found the natives 
hud tamed and brought into use a 
relation of the camel known as the 
llama. It: was this that made South 
America a much more thickly-populated 
country before the white man went, 
(here than North America, for in North 
\ merit . 1 then* was no beast of burden, 
and probably the whole population was 
less than half a million. Now it is 
much more than a hundred millions. 
In the dry desert lands of Africa and 


Asia, where horses and asses could not 
live, man found another animal which 
he domesticated — the camel. It is 
not a very friendly animal, but probably 
in the first case men took very young 
camels. The animal has a large, flat 
foot which does not sink into the loose 
sand as would a horse's hoof. It is 
slow but strong, and can travel long 
distances without water. By a special 
arrangement ot Nature it is able to 
store up water and also nourishment in 
its body. In the countries where it 
lives it is the most valuable of all 
domestic animals. 

Sheep for Food and Clothing 

Sheep have also been domesticated 
from an early period. Possibly it was 
their wool which first attracted women, 
who found that bv culling it oft they 
could get a warm material which they 
learnt to spin and weave. Then the 
wool grew again on the sheep, and 
when the sheep was killed its flesh 
proved an attrac tive food. 

The pig, which is a domesticated 
variety of the wild hog, is the only 
animal that has been domesticated 
purely for food purposes. Its skin, 
however, can be tanned and provides 


a tough leather. But, of course, early 
man knew nothing of leather. It 
was the skins with hair or wocil on, like 
those; of the ox and sheep and goat, 
that he found useful for clothing and 
warm covering 

The High Road of Progress 

Very early in his history, too. man 
began to domestic. ate the hen, keeping 
it chiefly for its eggs, and later other 
birds such as the duck and goose and 
guineafowl were kept for the same 
purpose. 

This domesticating ot animals by 
early man greatly increased his ability 
to survive. Before, he had been in 
constant danger of starvation, but now, 
with a supply of animals available tor 
food, he was no longer so dependent 
on luck in hunting. 

Tt is really the taming and training 
ol the animals to do his work and serve 
his purposes th.it set man on Ihe great 
high road of progress. 1 le is less depend- 
ent oil the animals to-day than lie has 
been for thousands of years, but with- 
out tin; ox and the ass and the horse 
and the sheep and the dog man would 
certainly never have reached the pitch of 
civilisation that he has attained to-day. 


AN OWL THAT WILL FEARLESSLY FIGHT A MAN 



This photograph shows the head of the snowy owl, one of the most interesting members of its family. Its plumage is white, with spots 
and bars of black or dark brown, and it is found in northern countries, like Siberia, Northern Russia, Scandinavia, Greenland, Iceland 
and North America, where it lives on lemmings, Arctic hares, ptarmigan, grouse, ducks, young sea birds, and sometimes the Arctic fox. 
When the lemmings migrate snowy owls follow and prey upon them. The snowy owl is from 22 to 27 inches long, and when its nesting- 
place is approached the male becomes very ferocious. People of those parts sometimes seize a young bird, and when the parents fly at 
them, hold up a gunstock, against which the birds dash themselves headlong till they are killed or beaten off. The natives of the Arctic 

regions are very fond of the snowy owl's flesh as food 
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THE MANY DIFFERENT OUTLINES OF THE LEAVES 



Botanists have classified the leaves according to their margins and their tips, and in this page we see the different forms and their names Sinuate 
means “ wavy-edged ' , filiate, “ fringed with hairs , Runnnate and Serrate , 44 saw-like " ; Dentate , 44 toothed 44 , Pinnate and Pmnatifid, 44 like a 
feather 44 ; Crenate, “notched " , Palmate, 4 * like a hand 44 , Rugose, 44 wrinkled " ; Acuminate, 44 sharpened 44 ; Mucronate, 44 sharp-pointed 44 , 
Cuspidate, 44 pointed ” , Retuse, 44 blunted ” , and Bmarginate, 44 notched 14 The lower pictures shows different ways in which the leaf is attached 
to the stem Decurrent means 44 running-down 44 ; Cauline, 44 belonging to the stem 4 ; Sessile, 44 sitting 44 , Inflex, 41 incurved 44 , Seminal,, 44 seed- 

hke 44 , Vaginate, 44 sheathed 44 , Imbricate, 44 overlapped 44 
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A LIVING DRAGON LOOKS OUT OF ITS LAIR 

rn u * * v n. — ■ ■■■■■ . ■■■ _ 



This striking picture shows one of the land iguanas of the Galapagos Islands It is a stoutly built lizard with a comparatively small head 
and the body has a spiny crest along the back The limbs end m short toes u ith sharp claws The tail is longer than the head and body 
together, and the whole animal is about three feet long and weighs from ten to fifteen pounds In this photograph the iguana certainly 
looks like one of the prehistoric monsters of a past age There is really nothing by which we can judge its size The whole picture is 
indeed an interesting example of relativity If a boy or girl had been taken in the photograph by the side of the iguana, then the animal 
would have appeared its true size These iguanas live in burrows and are very sluggish in their movements At every few steps they 
stop for a minute or two and doze with closed eyes They feed by day on the succulent cactus of their native haunts, and on leaves of 
trees, climbing the trees for the purpose The females lay large eggs People in the Galapagos Islands eat their flesh 
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A STRIKING ILLUSTRATION OF RELATIVITY 



In this picture a motousl is seen in Uganda, somewhere near the Equator, speeding along from east to west at sixty miles an hour, while 
the natives look on in wondei There seems no doubt about the motorist s speed or his direction He passes like a flash Yet it is just 
as true to say he is moving m the opposite direction, and at a much greater speed than sixty miles an hour This may seem a paradox 
or pu77le but the pictuie below will explain the matter It is all a question of relativity, as we shall see 



In the upper picture the motorist s speed and direction are relative to the Earth’s surface But suppose we could leave the Earth and go 
out into spare and watch the motorist He would not from that point of view be seen travelling at sixty miles an hour from east to 
west, but would be moving at about 940 miles an hour from west to east Why the difference ? Well, the Earth at the Equator 15 
rushing round 111 the direction shown by the arrow at about a thousand miles an hour, and as the motorist is travelling over Africa m the 
opposite direction at sixty miles an hour he would really be carried with the Earth in the direction it is travelling at 940 miles an hour 






SIMPLE FACTS ABOUT RELATIVITY 


Relativity is a word that has come to stay, and it describes a scientific tact which is ot great importance. All 
intelligent people, including boys and girls, should know something about it, and in these pages it is explained 
by word and picture. This great fact about it is that any statement we make about the Earth or the Sun or 
the planets or the stars, or Tune or Space, are only relatively true, that is, they are only true when thought of 
in relation to something else. Two statements which appear to contradict each other may both be true 


A wriKD that is in u< H hoard 
in thos< davs is Kola 
tmt\ It is an old word 
w Jiu h lias been used foi a 
hundred yeais and it means 
the stati oft being related to 
something It is « >iil v m the 
pundit nntin\, Imwovei, that 
K<hti\itv has (Oitu to tie a 
^(million word that constantly 
i < mu in Ic ( t m ( s iind books and 
min in oidinan conversation 

Newton and Einstein 

1 Ins i-» because nun ot m mice 
nave thought out oi disc over ed 
iii u thing new m connection 
v it 1 1 tin n di m ol tin mm i isi 
uid tlie man whose name n 
mot gimralh associated with 
ll< t< i m Kelati\it\ nPtofissoi 
Mbi 1 1 I insti m 

I Ik 1 nghshmau 'sit Isaac 
\i w ton one ol tin gi cutest 
ic utnts who e\i i h\ i d di*- 
t uiul (utdin laws about the 
mmetst which, until the early 
] u t of tin twentieth i eutuiy , 
win i ousideu d to tell the w hole 
ti uth about t lit *• < matters But 
t Miintihi mst i mm nts bo a me 
nioit dehc ate and uitin ate and 
mm ot science wiie able to 
i 1 1 1 \ out then experiment 'With 
pc ate i «ic c hi .ic \ f it w,is seen 
tint nitani happening*, as, loi 
uistame the behaviour ot light 
m its journey tlnougli Space, 
and giavitation ot theattiac- 
tioii which the heavenly bodies 
li m toi one another, did not 
always seem to i on for m to 
Newton s laws For a long 
tun these dlsciepam i< s were a 
gn .it puzzle 

The Possibility of Error 

( )t course when, during a 
scientific experiment, things do 
not happen cjuito as they arc 
oxpeited to do, tlieie may be 
'•oiru mistake or slip in car tying 
out the experiment But when 
the same' thing happens again 
and again, as the experiments 
.lie carried out by different 
scientists using diifeient appa 
i.itus iti different parts of the 
world, then it is felt that there 
may be something wrong about 
the law as it is understood This 
has happened in recent years, 
and what Relativity really 



Ihese two trains aie travelling at sixty miles an nour, and 
the children on the fence see them flash by at this speed, 
which is relative to the ground ovet which they move A 
passenger in either tram, however, looking out at the other, 
would see it motionless, so tar as he was concerned, that is, 
tlie relative positions of the two ti uns would not change at all 



Anyone standing on the ground and seeing this tram flash 
by would say the boy and girl were travelling at sixty miles 
an hour, but anyone in the carriage would say that they 
were sitting still, and that the telegraph poles and other 
things outside were flashing by at sixty miles an hour 
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im.iiis is Hus that ccit.nn 
things .is ior example the 
speed nl light the pull id gi.ivi 
t.ifinn, the loimol flu muxem, 
and m> on m true only lela 
ti\ i ly , that is, w lit n i oundi i ot 1 
m rt kit mu to something i he 

Jo go into tin -> ill ittc i fully i* 
<)uifc impossible m *■ unple 
Luigmige only tho e who have 
si i it 1 if d the lnghei mathematic •> 
tan giasp the details ol Kc la 
tivity but we can all under 
Maud something ot how tin-, 
piuuipli rifle* ts the mini w iii 
whu h w e In e 

A Relative Truth 

Lit iii taki one oi two simple 
examples Wo .m sitting on a 
si at on a railway platform and 
\\i mi* the ( hcltenham 1 spies*, 
oi tin 1 King biobman rush by 
at sixty milei an hour It is 
gone m a fla h, and we ‘■liould 
piobably say that while wi arc 
.it led on a stationary spot, 
the train is tiay i l!mg at tin 
enormous speed But i this 
tine * ( ertamly it e tun so ini 
as wc an com cm lied that is 
t i Lit iv c to ouiseKis and mil 
position the tram e tinselling 
at si\t y miles an hour 

The Other Point ol View 

But suppose we m ‘lttme in 
the tinin and looking out ol the 
window We an i oinfor tably 
resting on tin cat and not 
exciting oui selves or mo\ mg 
our limbs in .inv way Suddenly 
•is wi look out ol tin window a 
station flashes pa<>t It has mine 
and gone in a rnomc nt and then 
one* edict anothei, succeeding 
c.u li other like the p thugs of a 
fence, the telegiaph poles pa*-s 
betoie out e\(s We **a\ to a 
travelling companion in the 
same carnage, Wind w a s 
that station that fl.e-hed b\ *> ’ 
oi Look how the tchgtaph 
poles tush past 

Is this tine ' An wt sta 
tionaiy and the railway' station, 
the* telegiaph posts tin houses 
and the holds all flying past at 
sixty' miles an horn > ( ertamly 
it is true, so far as we aje ion 
corned , that is, illative to us, 
these things aio travel lmg past 
at a gicat speed 





MARVELS OF CHEMISTRY AND PHYSICS 


Now what are the true facts * 
Is the train travelling r tpicllv 
ovti the gioiind ot is the ginunri 
triv tiling rapidly undei the 
tram ? licit li stiUments i t c 
true md one is no more true 
than tin either 

II a person could \iew the 
trim and the I irth through i 
telescope Irom i (list mt pi nut 
lu might ~>( ( tin ti on i)mti 
stitionuv md the I nth ulml 
mg r >und unde i it >n t lit 1 1 c i 
hmd he might cc the 1 nth 
stitionov mdlht trim lushing 
found it ( )i \ ( t i) on Ik 
might c ( both m m tion tin 
I ii th ti i\ c lln g * m \\ i\ ml 
the ti on 1 1 iv < lltn mot he i 


n t hdi 
u (Ik p mt 


Time and Space 

It i ill i ({in stn n I hi I i 
tivitv It d< pi n 1 ii I Ik p mt 
of \ u \\ m I u t ml v tin p mt 
o( \ n w in p i < hut 1 in p nut I 
v u w m t inn 

i his ii ii ic n t t turn in iv 
st i m sti mgi hut Ik rt igiin if 
we t Inn I i little we hill icit 
mipot t mi e lit n tile m 
t \ impk show mg 1 Ik mif < it m< i 
of (inn which i m l e illicit i st >i d 
t v( n h> tin \ i>img t 

II tin epic t ic >u we o 
i kc d how I ig vv is tin ___ 
1 >uk< of \\ i Mm) ton i 
p c t f c c t I \ tl lit Ilf III 
Miswr i mi), hi he Hi 
w is \ hit i int lie 
high md vu iglu 1 V> 
pounds lint s Till 

hody c I c mi) lit I mil Ii 
it this msui i md is 
ill it the tun inswer 
w is th it the l>iil i w i 

1 1 c t 0 l n c lie in 
height md wi i) hi I ii 
stone 1 lie si t vv » 

in-AM is e e in pi rh th 
i out i idle t rv hut tin \ 
c in both hi (tut I 
m lki the ni i < m e t 
an we i s w i mu t hi n ^ 
the turn t lenient m 
I h it is we mu t i\ 
h d t In Duke o| V\ e I 
I 11) I ii w is $ fit J 
inches high i u 1 
wi u hi d >(> p >und in 
i / ,t> inel th it In v i 
•) Ii i t o me lu 111,, h 
ind we iglu 1 1 1 ti tie i 

III 1 7 }l 

The New Star 

I ( t u t ike motlie i 
( X. Oil) ll I \ ( I \ now WWT’ 

ml i s mi ls istu no ^ i 

mils witch the 
Ik iv c n time shoe 
out su ldenly i new 
stn which his never 
been seen he I >re me I T| 
rtfCot setting bnglitd { 

Mill bughtei for itime W eighe< 

it g l i d u a I i \ f ides lu^h ? ai 
away and disappe us relative 

A notable e \ implt thr 


Ttmt \prne ponton 


Tram at tu tr annum 
JO rrntf y and iOrnmutP r 


, - / Trrim uftor 

1 " mat thnq JO miles 

^ u^j-i 1 1 1 1 1 i.i-j 1 1 caBaMtefci 1 1 1 1 w i ... ii A 1 1 1 , i . 1 1 1 1 1 1 1 1 1 

60 mt/eo 

In this diagram we see on the hori 7 ontal line the position of 
a tiain travelling at sixty miles an hour after it has travelled 
thirty miles We see also on the vertical line the position 
of the tram represented graphically, after it has travelled 
thirty minutes If we want to show its position both in 
space and time after travelling thirty miles in thirty minutes 
wc should have to show it on the slanting line It is an 
example of Relativity shown graphically 


These pictures of the Duke ot Wellington illustrate Relativity If we were 
asked how big he was we might say he was three feet nine inches high, and 
weighed 36 pounds But someone else might say he was five feet nine inches 
high, and weighed eleven stones Both statements would be correct, but only 
relatively The time element must be brought m, and we say the Duke was 
three feet nine inches high in 1776, and five feet nine inches in 1796 


of this occurred on February 
2ist, iqoi when mtheconstef 
lation Perseus, a new star was 
first seen It appeared about as 
bright as the Pole Star It 
gradually increased in bnllianc y 
uid on Februaiy 22nd wasioi a 
few hours the bnghtest star 111 
the heavens with the single 
exception of Sirius the Dig 
Star I hen its brilliancy gradu 
illy grew less till by the' (riel of 
Mirth it was baitly visible tc 
the naki d eye 

When Did It Happen? 

This sudden appt trance of a 
stir with mete ising bnglitness 
for 1 time followed b\ a lading 
ivva\ tills us thit sonic thing 
♦ n mentions h is h tppi ni d tway 
m Spm though we e innot lx 
sin 1 1 x ic tly vvh it it is 

Now to u turn to our ijuistion 
ot Kchtiwty One istionomir 
might s ly t li it this in w tar 
which w is e died Nov 1 I\rsri 
mi liiing tin New Stai of Per 
sens oct until m the twentieth 
1 1 1 it 111 y and mother istionomer 
that it incurred mine than 
too yeaxs ago 

\\ hat is tin 1 xpl mation ol 
tht ippaii nt conti a 

— . diction * It is a <pn s 

tion of If t 1 it 1 v 1 1 x 
He liti \i to ourselves 
mil the astioiiomers 
who win w iti lung on 
tin I irth the sudden 
breaking out ol this 
star ok lined on leb 
k ruary 21st mor hut 

t from the point ot \ 11 w 

^ of m 1 in lgm mv pel son 

situited wline the star 

actually w is it 

0 c e u r 1 1 d ill those 
millions ot yi irs tgo 

^ bee lust it is so ini on 

c eivably f ir iwiy th it 
its light took th it time 
to tra\f 1 to the I uth 
Both st ite me nts are 
eoneet but mil her is 
trm m the absolute 
sense aput ficnn its 

1 iht ion to something 
1 1 st 


Many Instances 

11 wi think e m fully 
we sh dl 1 e 111 e 111 her 
many instiiKts where 
Relativity oine s m 
How often we have sat 
m 1 tiain and looking 
out of the w 1 11 cl o w 
h wo si t n another train 
travelling 111 the same 
iltn e tion as ours, hut 
not so rapidly, and 
havt had the illusion 
that the other tram 
was going m the oppo 
site direction 1 And so 
it was relative to our 
train , but as we look 





MARVELS OF CHEMISTRY AND PHYSICS 


out md notice* the tele 
gi iph poles and trios be 
youcl we see that while it 
is going in one direction 
ulitive to us it is going m 
the other direction rtlitivc 
to the station an things In 
the -»ide oi the. line 

On a sunny da> we notiee 
tint t lit Sun moves rioss 
tlu heuens fiom cist to 
v\e t and it is not silt 
pii in*' that the men ot old 
turn use el to sav th it tilt 
^un moved ro un<l tht 
I irth We know now that 
tlx I 11 th m >\ e s round the 
Sun ind th it the Sun ap 
p u to go u ross the skv 
1 e mse the 1 litli itself is 
lulling lounil oil its ixis 
ft mu we M to t i t 

Our Path Through Space 

He re ij. Lin it is i epu s 
ti mi e>f Rt 1 it i\ it\ I loni 
>ni point of view is we 
st in 1 on the I irth mel 
1 > k lip tlx Sun men e s 
i l > s the skv lrorn the 
pilot ot view e >t i heholelel 
wh > mi r ht be lool mg he>m 
m li t mt st u m S]> ie e 
(lie 1 util is 1 r i \ e 1 1 i n g 
r unel tlu Sun 

( jnside i mg the 's e> 1 i i 
S\ tern i lone we know 
tit it tin I u I h got round 
in 1 lound the Smi m en 
ellipse coming hick cull 
\i ir to the sum position 
I ut st < li fiom eiute r ^p ie e 
tlx I irth s join ne \ lounel 
tlx Sun is 1>\ no me ms m 
ellipse is we -.ee from the 
picture on pig* 4 $ met so 
lu horn coming back to 
the sunt position 'ltte i i 
N ii the 1 irth s position 




In these two pictures we have an example of Relativity Tlu baigt, 
with the man on board, is travelling from right to left, and we can 
see that relative to the watcher on the bank its position is different in 
the second picture from the first The man on the barge, however, 
has travelled with it, but as he has been walking along the barge from 
left to right his position relative to the tree and the bank and the 
watcher by the fence has not changed 


is ic illv many millions of 
miles from when it wis i 
yt ir ago 

Position is a c| nest ion oi 
Relativity \s wc stand m 
England with our feed on 
the. ground looking up it 
tlu Poll St u we fed th it 
wc like otlur pcoph au 
standing upright Hut we 
ttmember th it out kinsnu n 
m Austrihi md New A i 
1 ind on the other side ot 
the world hivt tin n h i 
ncuust tons md if v\( c ould 
see tin ough the 1 urth the\ 
would ippe u tolu h inline, 
lx id downw uds Hut on 
tlx othu hind iiom then 
point ot view tlu \ u< 
standing on the I uth up 
tight md it tlu \ could se < 
t h i mi h tlu 1 u th we 
should lx h mgmg lu id 
downw uds while to both 
oi us pc oph in Inch i md 
Rhode si i would be st md 
on the 1 aith it n^ht 
ingle s to omst lv< s 

What Is Size? 

Llun ig un t ikt big 
iu ss Nothing is I ir^c or 
sru ill ihsoluti l\ but only 
in ulition to utile I things 
A tl\ is sm ill compircd 
with i hoy hut i ho\ is 
little comp ire d with ui 
( le ph mt md m elephmt 
is sin ill comp ind with St 
P ml s C itluelr il St P ml s 
i x e i y tin\ complied with 
Mount Snowdon md 
Snow (1 o n is vt ry sin ill 
compiled with Mount 
f \uiit C ompued with 
the 1 irth Mount J vcrist 
l i men speck md the 
f irth itself would ippe u 



If a gun were pointed vertically upwards and a shot fired exactly perpendicularly &o that it went up and came down, re-entering the 
muzzle of the gun, its path as seen by anyone on the Earth would be as shown in the first picture But as seen by anyone watching 
from distant space the passage of the shot would be very different It would be as shown in the second picture, for the Earth would 
have travelled in its orbit and the shot, attracted by the Earth's gravitation, would have travelled with it so that its path would be 
something like the curved line shown Both diagrams are correct but only relatively 
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SIZE IS ALL A QUESTION OF RELATIVITY 



The pichms on tin pate torn an txtelle it illu trilion of the meaning 0 f the term Relativity On the left is St Paul s Cathedial in 1 ondon with 
thi Banqueting Hill Whitehall ind \inous othe\ things below all dr iwn more or less to scale The very small white object little moie than a dot 
is supposed to ht the Editor do* Now the dot is hi complied with a fly but it is small compared with the Fditor who is seen standing by its 
side The Editor seems bif compand with the dot, but he is very small indeed compared with the motor bus which is shown and the bus ihouph 
big compared with a man is mall by the side of the Editi r s housi But tht house is like a toy when placed in front of the Banqueting Hall and 
the Banqueting Hall stem* vetv small whin it 1 si*n in relation to tin »re it cathedial Now look at the right hind picture Here St Paul s is a 
mere speck whin placed by the suit ot Mount Snowdm and Mount Snowdon is like a child s sand castle when seen in relation to Mount Everest 
All this allows that nothing i either lar^e or small in itself but only in relation to something else Everything is both large and smill 
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MARVELS OF CHEMISTRY AND PHYSICS 


as a met ( dot on tht 
suitai ( of 1 h( Sun 

V\t can onl\ say a 
t li 1 ii Is ls 1 01 

mm ill and only ge t 
m\ nit \ of si/t whin 

\\i COIlljMK it w it li 

MIIIH thing 1 1 st 

On tin films Minn 
t i m t 1 landscape 
with buildings mil 
)i 1 J 1 s a ppi ar s .is 
though it wi it a gR at 
wtiftth ot (ountn 
I u t him wilt n look 
in it it wi think of 
it it 1 iti\< to sinnl n 
f ( 1 t 11 1 1 on 1 uni 
t ipi s wt I now \s 
i 111 itti i oJ 1 u t sm h 
1 < 1 i s ut oltt n pho 
to i iphs ot in 1 11 1 a 
tint 1 1 n d >1 a pc s 
n 1 in^rd on I ihli s in 
i 1 mm 

I in ill\ kt I it i\ it) 

1 111 1 s 1 \ < 11 into 

in ) 1 1 I 111 a t t ( r s 
{ >o(l 1 11 ss 1 n <1 1 ) 1 d 
n ml ug« l\ nil 
im 1 t 1 in s Hotli 
li w to Ik « stun 1 1 1 il 

1 1 l t 1 \ l t » SOTllt 

t rid iid killing 1 
il 1 111 t \ lu b o t h 

(1 mil b id < ood 
\ h n it 1 to put 1 1n 
1 1 1 1 u d i ut ni ]> un 
i li it 1 ill id to 
I » \ t 111 it I 1 O 111 
I H in pi o p 1 1 md 
1 1 1 w lu 11 tin killing 



Dot the rain fall up or down •* Oi course it romes down you say Yes but 
only relative to yourself a, it falls aiound yoi If you could look through the Earth 
and set it raining in Austialia lelative to yourself the ram would be coming up, 
though in Austialia it would be falling dowi upon a man who, looking through the 
Earth, might see the ram falling up on you It is all a question of Relativity 


is dom out of sliitr 
vi i n t o n t 1 11 1 1 1 y 
t hildic n list d to In 
taught that it w is 
wicked to kill flllS 
now tln\ .il 1 t night 
t h it it is ^ood to do 
so 1 01 1111 1 1 \ tin s 
wm 1 1 r, 11 dc il n 
h u mh s^ mil to kill 
tin in w i •, mini i < 
s.u\ Now wi know 
that tin ll\ almost 
moii thin in\ of lu t 
c 11 ilmc tumid m our 
1 uimlt \ pit uls ills 
t isi and i lusts tin 
di it h oi littli chii 
die 11 It is 1 h< ii ton 
jMHKi 1 o Uiip down 
tin mimbi 1 of llu > 

\\ 1 must ut \ i 1 
pi 1 d 1 must h t *, on 
out t oodm l s by tom 
paring our h\ is with 
tin Jims of pioph 
whom we ugaul u 
bad Wi must k 
mi nibi r that com 
p in d wit li ptopli 
whoa h\is in \ny 
h ood wt ouisi kt s 
m n appe u b id ll 
is foil miati til d m 
tlu casi of goodness 
wi in id 1 k m no 
doubt for w< li im 
a splendid stand ml 
nit hiiu piov idi tl ft r 
us m tin Si rmon on 
tht Mount and 111 the 
lih ol jesus 


SOME SIMPLE EXPERIMENTS 



Forming crystals of sugar 



Making caramel from sugar 


r fSm 1 1 u onit intiiistin i \jh i nut nt 
J. w lii h mi i m ni\ oil with sii ir 
1 1 AM (Il ok Sll^, 11 lfk 1 I 1 I 1 ir 

c I hot w tt< 1 t 11 in mol t Mill [ 1 s mto 

SollltH 11 111(1 till 11 11 ) ( 11(1 l tllll If Oil! 

I pin ll 1 n 1 1 n> tlu mouth oj tlu jm 
wi h dl find dti 1 (Mill il i\ th it 
instik (I 11 11 hi\i lot im il 1011ml tlu 
si 1 1 1 1 l 1 >1 1 1 iii 1 si tin u limn tin 100m 
tlu 1 isti 1 Mu 1 1 \ st d*- will hum 

It wi 7 ml lump 11 >» into 1 suuu md 
hi it it dm r 1 1 nil}, it will tn t m It into 

I I Ji 11 hijiuil md m 11 1 d» 1 ill 111 « ti 1 il jtJv 

Irowti inloiu In th st iti it i'- i i Hi d 
« 11 inii) If (mu ol tin ( 1 mill hi 

dissihid in w »tc 1 llu 1 hit ion will hi 

link Wlu 11 wi fintiniu In Min tlu 
in imil in tlu mm it Mill ht i 01m \ 1 r\ 
dill and 1 d< h tin Inimin dm oil 01 
laihon Onk i im lump ol 111,11 

hnuld Ik 11 id If ihi li t « ' jin uni nt 

Ik (ontimiitl tlu m. 11 sill diMppiir 
ioi tin < nbon will lomhiui with tlu 
o\\ in ol tin an md j is 1 ft 1 < nl» >n 

tllOMllt (,1 

1 1 1 tc 1 spoon fill of stion su K ir dilution 
ht pi md in 1 J i s tuniblu and i sirmlir 
<|uantit\ ot oil oi \itnol or sulphuric 
mil fit idded tin iiuxtiiK Mill at unit 
turn bl.uk both up mil givi off stium 
mil in mi s fhi black spongy mass which 
is kit is carbon 


WITH SUGAR 



Carbon dioxide made from sugar and air 



Generating heat without fire 
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THE WONDERFUL WESTINGHOUSE BRAKE 



There 1 are difterent kinds ot brakes for stopping trains but the most efficient of all is the Westinghouse automatic brake, and in these pages we see 
how it works In the upper part of the picture we see a locomotive and part of a coach connected with it, and the positions of the different parts 
of the brake m relation to the train In the lower picture the parts of the brake are shown in detail and we see the inside workings The air is 
compressed by a piston worked by steam A steam stop valve admits steam from the locomotive for supplying the air compressor governor This 
is adjusted so as to cut off automatically the supply of steam when the desired pressure of air is reached by the air compressor as it compresses the 
air in the main leservoir This reservoir is connected directly with the driver s brake valve, through which the compressed air passes into the brake 
pipe also called the train pipe and thence flows through a triple valve into an auxiliary reservoir From this reservoir the compresied air passes 
to the brake cylinder so as to supply the brakes in the manner about to be described The hoss couplings connect up the brake pipe, which runs 
the whole length of the tram The connection of these various parts can be followed in both the upper and the lower pictures above The brake 
is applied by the engine-dnver turning a tap which reduces the air-pressure in the brake pipe, and at once causes the pistons of the triple valve to 
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AND HOW IT IS ABLE TO STOP A TRAIN 



move and permit some of the compressed air stored in the auxiliary reservoir to pass to the brake cylinder The pistons ot the brake cylinder are 
thereupon forced downward applying the brake blocks to the wheels and stopping the train In order to allow the train to start again the brake 
is released by sestoring the air pressure in the brake pipe from the mam reservoir This at once causes the triple valve to close the commumca 
tion between the auxiliary reservoir and brake cylinder and open a way from the brake cylinder to the outside atmosphere The compressed air 
then escapes from the brake cylinder The spring in the cylinder can now push up the piston and as this happens the brake blocks are withdrawn 
from the wheels The brakes are, m the ordinary way applied by the engine-drive* In case of emergency however the guard can put on the 
brakes Should a hose coupling become disconnected compressed air escipes from the brake pipe and the brakes at once stop the tram The 
mam reservoir of compressed air is on the locomotive but there is an auxiliary reservoir under each carnage as well as under the locomotive for 
working the brakes of each vehicle In the Westinghouse brake the tram or brake pipe is filled with compressed air while the train is running, 
but in the Vacuum brake used on some railways the tram pipe has no air inside but contains a vacuum 
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Thcs e drawings explain briefly ami simply how atomic reaction is used 
in the generation of f let trie power . i W hen a released neutron 
l black dot) strikes an atom in a rod of uranium it muses the atom to 
explode j, From eaih exploded atom another neutron is thrown off 
s / he sc neutrons bourne off and hit other aborts, which t n tarn throw 
oft mote neutrons , thereby building up tremendous energy in the form 
of heat i. I he uranium tod whn h is i, sponsible jor the rein tarn 
is touted with a corrosion resistant metal and placed vtsidc a metal 
tube “ Heavy" water i initiates between the rod and the inside of 
the tube and mrrus away the heat , which is used to raise steam for 
the turbo alternators. It is important to remem hi > that atomic energy 
is not itself usable power, but merely > rentes a Jorni of fuel that in n be 
used to £ enerati pou er, just a*- owt is used to create the heat to raise 
steam in a Uuomutive 


Sieampipe to Turbine 


Tl •'?{*?« * r. i t ~£:\ 'MW 
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STATION SPLITS ATOMS TO GENERATE ELECTRICITY 



by-product generates electric power for domestic purposes The structures on the left shaped like egg-cups are cooling towers each 290 
teet high. The two chimneys (only one is shown m the drawing) which carry off waste gases that have been made harmless, are each 
4x5 feet high. Photographs m page 332 show technicians at work in Calder Hall, and the story of the atom is told m pages 1x25-1 127 


495 








HOW A SAW CUTS A BEAM IN TWO 



We all know that a saw has teeth and that when it is worked to and fro on a piece of wood it will divide the wood. This picture 
diagram explains how this happens. The pointed teeth of the saw as they are pushed forward raises, as it were, fragments of the 
wood. Then when the saw, having gone its full length, is drawn back in the opposite direction, it drags with it the small tongues of 
wood it has raised and wears them off the beam by friction. The saw is indeed a tool in which friction is made use of to work for 
man. Part of the wood of the beams in the picture is cut away to show the saw and the work of the teeth 



In this photograph, which shows a gang of timber hauliers at work, the trunk of a felled tree is being sawn up for transport. The 
saw used is a double-handled one. The teeth of saws vary a great deal in shape, size and angle, according to the purpose for which 
the saw is to be used. The teeth are made by cutting, filing, or punching ; but in very large saws, particularly big circular saws, the 
teeth are made separately and fastened to the body of the saw. Individual teeth can then be removed as they are worn out. A great 
advance in connection with sawing was the invention of the circular and band saws, worked by machinery at high speed 

496 










Hi 

omance oF British History j 

,*# 4 , k’r. " 


A BUTCHER’S SON’S DRAMATIC RISE & FALL 


1 he rise and fall of Thomas Wolsey, the butcher’s son, is one of the most dramatic stories in English history 
He has been described as “ probably the gieatest political genius whom England has ever produced,” and 
it was his statesmanship that made England a first-class power. He served his master, King Henry the 
Eighth, well and faithfully, and his min by that monarch is a record of base ingratitude. Here is the story 


W hin just btioie lie bail rewind 
his c ighte enth bn thci.iv Ilctu y 
the I lghth succeeded his lather 
on tht throne ot England, everyone 
(< 11 that at last the nation had i king 
whom it could delight to honoin 

1 Ik n< w monarch was ovci six in t 
liii'li. fair halted and blue eyed and 
w is not only .i master of tourney and t 
skilled ait her, but also a scholai anti 
m .it t oniphshtd poitommi on the lute 
ii„ in and \irgmals He spoke and 
w i olt piotiucntlv tour languages be 
ales his own and his giacctul darning 
i \ c ]o\ to all beholeh rs 
We may wondei whv a young pnnec 
hould have betn such a scholar 11a 
* \pl illation lie sin the fact that fit had 
m e Idt l fmitlie i \i thui 


oiu ol the most tic ac he lous and blood- 
thirsty \illuins that has ever occupied 
a tin out (Mini kings had beheaded 
then uunucs but Ilenn cut otl tla 
heads ot hi wives ot his l.uthful 
bands, and ot his most devoted 
servants 'Jlie men who made him 
gn at and nrh togethei with those who 
mimstcitd to his plcasuus wcu dl 
slam one attei anolhei not lot un\ 
wrong they did but because the 
King hud become tiled ot them or 
1 1 sen led even the slightest opposition 
to hi-> evil will 

Oil one ot fusion his last wdc 
lv.it he line Pan, who was a most 
devoted nurse happened to differ 
bom Heim on a theological point 


He at oim oielc reel Jar iruM and 
thtit was tvciy ehanee that she 
would have sutU led the -.unit t ite as 
two earlier (pa tus She onp t si ipid 
b> t \plammg that sla hid sp«»Ui n 
to mimsbi t ilk thil i-. to mike 
f onve isation and owned that it would 
lx unlx i oniing m la i to issert opinions 
(ontraiv to those ot la i Intel 

is that so sweetlaail said 

llemv Iheuweaif pe i 1< < t hie nds * 
md when m obi die me to tla oielc l 
th il had betn given tla (him dint 
aimed to aiiest the Ouetn la w is 
e in si el b\ He ill \ is i ku m bea'-t md 
tool 

It is one ot the shames of histoiv 
tli it this i rue 1 md laithle ss man diould 
ha\ e ( ona dove n to us 


who was i'vpcete.d to 
lx < ona king ot 1 ng- 
l met and his fat he l 
hat the le tore designed 
him loi the highest 
olti< e m tilt l Imre h ill 
I ngl ind n inn 1\ the 
\u libishopTie ot (un- 
it lbui v 

lie m \ pi teti d house li 
on lus knowledge, ot 
mathematics and tlae> 
log\ and when late i 
on ht wiote a book 
igainst the teae lung 
ot J lithe i. the Pope 
was so phased that 
la gave Henry tht 
title ot Defender of the 
1 uith a title whit h the 
Jh dish monarc hs have 
borne ever since and 
which appeals on all 
did oius Irom the fai- 
thmg to the soveieign 

It was a beginning 
ot high piomise* and 
lie my started well He 
took a keen inteiest in 
his navy and began 
tint mas te ryot the st*a 
which I ngland held 
with fe'w lntcu upturns 
loi over three Cen- 
tura s 

Hut it was not long 
beloie he gave himselt 
up < ntirely to pie asm e, 
w hie,h soon elege neiatcd 
into vice, and the* hand- 
some young print e 
developed into a toaisc 
and bloated glutton 
who ki'pt faith with 
none, and who became 



Henry the Eighth and Cardinal Wolsey discussing affairs of state. Fron 
painting by Sir John Gilbert m the Guildhall of the City of London 


From the 


with tla |oll\ title ol 
HI ii It King Hal 
Hlutl at cm ding to 1 1n 
diction n v me ails ti ink 
and la aitv bid 1 1c in \ 
was neither li ink nm 
heartv lie w is course 
and wilg n la would 
ki'-s \ pel son one 
minute and kill Inin 
the m \t and all tlu 
time la plated u Ilgam 
md out Pc < ksinlle <1 Mi 
Pee ksndt in e aiding 
h\poms\ Vet his 
name and woid wen 
lespeeUd thioughoid 
the le ngth md bie adth 
ot 1 mope and lie was 
tla first King of 1 ng- 
land to whom the title 
Maje st\ was gi\ e n VII 
this digndv la owed 
not to iunisclt but to 
hi*- gn at M l n i s 1 1 i 
I hoin is Wolse\ one 
ot lilt gieabsl "tales 
nan that J ngland has 
tvti Jiad 

l la story of Wolsey 
is one* ol the iom.ua ts 
ot histoiiCfd biogtaphy 
1 he son ot an ipswa h 
liuti her he* i ose 
through stud\ mil m- 
elusti \ and sluei 
ability, to 1 h e Ine t 
Vlinistei of the < rown, 
\uhbishop ot Voik, 
Cardinal of the ( hun h, 
and almost reached the* 
Papal throne' itselt. 
Bishop M a n doll 
Cieighton dee lare*s that 
" he w f as piobubly the 
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ROMANCL OF BRITISH HISTORY 



C ardinal Wolscy going in procession to Westminster Hall at the height of his fame when everyone was anxious to beg a favour of him 

From the painting by Sir John Gilbert in the London Guildhall 


gicatcst politic il genius whom I ngl md 
has evei piodueed for il i git it crisis 
ol I in np< in histoi\ ht unpiissed I ng 
lmdwith isc nst of lie r own nnpoi t me c 
i lie 1 seemed ioi he i i It iding position 
in T nro|)e m .tit ms which suite his 
d iy Ins seemed lie i n itm il n^ht 

Dr ( lcightou e xpl mis tliil v\ he n 
W olse v f line to powt r 1 ngl md w an 
upst ut trying to claim lot lit i sc It i 
decent position in the society of 
I utopc m st ite s It w is Wolsev s 
cleverness tint set her in i place tar 
«ibo\e that which sin hid m> Tight 
to e xpt c t 

Inspiring National independence 

Wolsev inspired Jn 1 uul with the 
pie lid feeling of independence which 
lie i \ t el lie i lobrive the public opinion 
*>1 i mope he nnpiessed 1 mope 
with such a sense ot 1 ngl inel s gieat 
n ss th it she w is illuwed to go he l 
o\ n w iy men iced but unissuUd 
I ht spmt which mini it d tlu 1 ngl md 
of Mie sixteenth ecntui\ w is due in 
no nidi tie giet to the spit ndom ot 
Wol \ s sue e esses md to the w i\ 
in which lie t imped up m mens 
linigmiti n i be lit 1 m 1 ngl md s 
gic due ss 

If idels J)i Cm liton it is the 
chliuteustie of a pitnnt to belie\t 
Hi it nothing is bevonel the powet ol 
his country to ulueve then Wolsev 
w is the most devoted pituot whom 
1 ngl me l t \i i produe c<l 

His use w i el i//lmg like th it of a 
nutcoi and his \ dl was pixt is suelde n 
W r hv eliel such a gie it mm lining 
teu lud tr msmuUnt heights descend 
so lapidlv with scircelv i tiund to 


spe lie a wend ot comfoit much less to 
dcfenel him "> l he explication given 
b\ histonans is that he was ambitious 
indtlntv uniting ambition o\ tire iilud 
itself Of couisc he was ambitious 
both fe>i himself and his eountiy 
or neither he nor it would hive 
iel\ meed i> the\ diei ( u s u also 
was e hatged wilh ambition and in 
both e ise s the je alous\ and envv c>f 
lesser men who had neither the abilitv 
noi the industiv to do what these 
giants did coiispntd to ruin them 

Wolst \ loved displ iy it was p lit of 
his pohev m older to manifest the 
gie line ss ot Ins eountiy and to impress 
the rultis of 1 mope but the great 
st 1 1 c in which ht lived and moved 
ingt re el the nobles and tom tie is and 
thm let lings aie well summed up in 
tlu tongue twisting couplet 

Hej, »t bv hiitrluis but In bish >ps bred 
H w hijji His Honoui helels hislnught) head 

1 bonus Wolsev must have been a 
\ei\ lemukiblt bo\ He was not 
more than eltvcn when lit It ft st bool 
to ^o to Migdalcn College Oxford 
md it hfticn lu was <i 15 ^ I vtn in 
t lu >s< da v s this was re gardt d as re mark 
able for lit e line to be known as the 

Bov Bit he lot 

He became the pel son il i rum cl of 
seholus like 1 homas More and the 
grt it I tastnus .ind ht was made a 
lellow and the Bursai ot his college 
I \cn as i very young don he gave 
evidence of lus de te inn nation to got 
things done for when the great tower 
of W igd lie n College nt tded completing 
md there was some dtfheultv alxnit 
getting sanction foi the work Wolsoy 
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deeieltd to hive no nonsense about 
the matte 1 but started the work him 
self using the college iunds ioi the 
impose Ashe had not e onsulte d lus 
cllyiw tlons thev compelled him to 
icsigii 

Next he became a lector it 
I mnngton in Some 1 set but lit 1 e ig un 
he got into trouble for some it I on, 
and Sn \mvds Paulet a local 111 ignate 
put him m tlu stocks It w is in 
indignity which Wolscy ncvci forgot 
and years aftervvaids when lit bet imp 
a groat mm Sir \myas wis mule to 
sufftr for bis high handed proceeding 
though not vtiy severely He w is 
eonfincd foi a time to lus own house 111 
I 01 id on 

An Undertaker ol Delicate Missions 

Wolscy s use 111 the ( hure h was now 
rapid He became olu ol the Aich 
bishop of Canterbury s chaplains and 
then chaplain to King Henry the 
Seventh and his energy and efficiency 
soon attracted that monauhs atten 
lion He was sent on a mission to the 
King of Scotland uul then Henry, 
wanting to send a confidential mission 
to the I mpcroi Maximilian whose 
dmghter Maigaret he proposed to 
mirrv dtttrmmed to send Wolscy He 
e onvt ised with him on tlu subjec t anel 
was thoioughly satisfied that here was 
a man with tht necessary cpialifu at 1011s 
for so delicate a mission 

Cavendish Wolscy s friend and 
biographer, tells us that having ieeeiv ed 
his mstiuctions from the King Wolsey 
took his leave of tlu hmg at Rich 
monel about four o'clock in the after- 
noon, where he launched forth m a 
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Gravesend barge with a prosperous 
wind and tide, and he arrived at 
Gravesend in little more than three 
hours, where he tarried no longer than 
the post-horses were provided ; and he 
travelled so speedily that he came to 
Dover the next morning where the 
passengers were under sail to pass to 
Calais ; so that long before noon he 
arrived there, and having post-horses 
prepared departed from t hence- without 
tarrying, making such hasty speed that 
he was that night with the Emperor/' 

A Sixteenth Century Hustler 

Maximilian was in Flanders, and 
Wolsey soon transacted his business 
and started otf again for home. He 
" took post-horses that night," says 
Cavendish, " and rode without inter- 
mission lo Calais and arrived at Dover 
between ten and eleven in the forenoon, 
and came to the Court at Richmond that 
night. Taking his repose until morn- 
ing, he presented himself unto his 
Majesty on his first coming out of his 
bedchamber to his closet to Mass, 
whom when he saw he checked for that 
he was not on his journey ‘ Sir f ' 
quoth he, ' It it may please your 
Highness, 1 have already been with 
the Emperor and dispatched your 
atlairs. 1 trust to your Grace's con- 
tentation * ; and thereupon he presented 
the King witli his letter of greetings 
from the Emperor.” 

Never was there such a journey made 
Indore in such a time. It reads like 
twentieth century hustling, and Henry 
was not indifferent to such energy and 
efficiency. Wolsey was made Dean of 
Lincoln, one of the best paid ecclesias- 
tic al offices in the country, apart from 
the bishoprics 


Soon ;ifter this Henry the Seventh 
died, and lus son mounted the throne. 
The new king found Wolsey a useful 
man, for while Henry liked to appear 
in Die limelight and get the credit for 
doing dazzling things, he disliked the 
plodding and hard work, and so left 
these things to the brilliant and 
industrious butcher’s son. Wolsey 
was made Royal Almoner, and given a 
number of other Church livings, includ- 
ing that of St Unde's in Meet Street, 
London, where he had a very pleasant 
house and garden. Then he was made 
a member of the Privy Council, a 
(.anon of Windsor, a Doctor ot Divinity, 
and Registrar of the Order of the 
Garter. 

He was still only forty, but his rapid 
rise was already causing envy, and 
many enemies now began to watch his 
stops and wait for a chance to trip 
him up. 

A Great Lover of Display 

He loved ostentation, and kept such 
state as astonished not only his own 
countrymen, but the ambassadors of 
foreign rulers. His palace was 
decorated with rich hangings and huge 
vases of gold and silver. He was 
attended by gentlemen in velvet coats 
and chains of gold When he left Ins 
chamber two great crosses of sdver 
were borne before him and gentlemen 
walked before him bare-headed cryn. n 
out, “ Masters, before, and make room 
for my lord." Even his cook wore a 
gold chain round his neck like a mayor 

His household include 1 8oo persons, 
among whom were ni,.c or ten lords, 
and cacli of these had two or three 
men to wait upon him. To support 
his enormous expenditure Wolsey w r as 


given additional revenues, the Bishop- 
ric of Durham, the Abbey of St. Albans, 
and the incomes from the Bishoprics 
of Bath and Worcester and Hereford. 
The Pope made him a cardinal, and as 
he moved about the Cardinal's scarlet 
hat was borne be fori* him by some lord 
or gentleman Then he became Chan- 
cellor, and before him was borne, with 
his Cardinal’s hat, the Cheat Seal of 
England. 

Amazing Ambitions 

Wolsey 's great idea was that England 
should hold the balance of power in 
Europe, and thus actually become the 
greatest state in the world His 
ambitious ideas were, for daring and 
brilliance, almost like those of Napoleon 
Bonaparte He wanted to make his 
king Holy Roman Emperor and himself 
Pope, then together la* and Henry 
would dominate the world. 

But his schemes did not all matin c. 
Charles, King of Spain, was elected 
Emperor, and when the Pope* died, 
although Wolsey was put forward and 
received seven votes, another was 
chosen to fill the Papal throne. 

If Henry had been content to keep 
his pleasures and his business apart 
and leave the latter to Wolsey, all 
might have been well, but unfor- * 
tunatcly the pleasures and the policy 
became so mixed up together that the 
policy of the country came to depend 
entirely on Henry’s personal likes and 
dislikes, his pleasures and his vices. 

He wanted to get rid of his wife 
Katherine of Aragon, who had been 
his brother's widow*. He had lived with 
her for twenty years and then pretended 
that he had conscientious doubts as to 
whether he ought ever to have married 



The hearing of Henry the Eighth’s petition for the dissolution of his marriage with Katherine of Aragon. The Queen is seen kneeling 

before the King, and Cardinal Wolsey is seated on the right 

From the painting by H. O’Neill, reproduced by permission of the Museum and Art (lallcry Commit tec of the Corporation of Birmingham 
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h< r H< mark* up his mind to obtain a 
ell voice «md was dct( rmine <1 that if tin 
Pope would not grant this ht would 
bn ak away lrom the Pope and obtain 
the divorce *m Mime ntliei wa> 

Katin rmc was a Spim«di pi muss 
ind sue h a st lu nit as He ni\ pioposed 
U]>st t ill tilt devil pi ms th.it Wolsey 
h.id 1 ud It offended the luqxror 
(hath stlu I iff h who w is K it Ik rint s 
ntpluw, and so Wolsev touUl not 
tliiow lutiist 11 whole lu art t dly into ttu 
King ■. st hunt Hoiin, liowevu, was 
de 1 c l ruined upon the 
divoice and whe n lit 
found tint Wolsev 
was utiahlt or unwill 
mg to pusuatlt tin 
Pope to gi mt it ht 
tin ntd upon the < n- 
din il who had st i vt d 
him so wt 11 and dt t< i- 
miiit d to i mu him 

A Rapid Fall 

Wolsev hid bun 
111 It It tilt Pope's 
It gate ot ambassador 
m 1 n g 1 a n d i n d 
I It nn had w< It oint d 
him a such when ht 
thought that it 
would b< to Ins 
at 1 vantage but now 
ht pit 1 1 lit It (1 that 
Wolsey in I iet timing 
Icgat i had lomimt 
ted a great t iinu and 

it is ti m 1h it tet hm- 

tully ht h.id broke n 
tin law of 1 nglantl 
but ht h.id done it 
with Ileniy s tonsent 
and ifiprov.il 

Wolays hill now 
Ik tamt ver\ rapid 
Many who w e r t 
m 1 1 1 1 1 \ lus t litmus 
tame out to assist in 
tin dtiwnfall I he 
nobles hid alwivs been je.ilous ot 
a buttlui s son using to such he splits 
of powei and privilege and the It ssei 
pioplt hattd \\olst> beta use ht had 
hccii the means of t stinting tiom 
tin m luge sums in t i\ts for the King s 
spt ndthnft pleasures Mint st e v e lyemc 
was against the (aidmal and Ins thief 
( tit m\ was \nnt Hohyn who was to 
l> tin new epuen as soon as lknrv 
t oulel obtain bis divoitt 

Wolsev was told to summit! the 
tilt it Stal and to let lit to Jus palace at 
1 shu IK itm.uned there tliiough the 
winter deserted bv in ally all tlio-*t 
who lntl lived upon his bountv and 
uulttd he li id st uttl\ enough to pro 
vult foi tlu vv nits of hn household 

Put tun then amid his tumbles ht 
was thoughtful ot others and his tint! 
content was for t wo collt ge s th it ht had 
founded one at Ip-iwuh and the otliei 
itCKtoid He iu\ (hsst)lvi el the Ipswich 
eolltgc, but allowed the Oxlorel one, 
now (bust ( hmeli to continue, trying 
to gam foi 1 must If some ol tlu honemr 
of founding it 

Wolsev had givtn tht Kim? nearly 


everything he possessed including his 
palate at Hampton touit Henry, ever 
faithless was not even consistent in his 
enmity and ingratitude When ht 
heard that Wolsi y was ill, lie sent him 
his owii physician and hypocritically 
said that ht would not lose lus old 
servant foi £ 20000 Wolsey snatched 
at this like a di owning man at a sttaw, 
and 111 gratitude sent the King the only 
tiling h< hul to give, his fool or jistci, 
Patch, although ]x>oi Patch himself was 
vciy it luc taut to leave lus master 
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Cardinal Wolsey 's arrival at Leicester Abbey after his fall. From the water colour 
by Sir John Gilbert m the Victoria and Albert Museum 


Some time befoie this, Wolsey had 
been made Aithbishop of York, and he 
now want north in older to be enthroned 
in York Mmstci as had boon prt viously 
«n tanged His money had all gone, and 
hi ^ eieditois were woriying linn 

He arrived 111 York, but the day 
befoie the enthronement the Earl of 
Nmt Ini mber land came to direst him on 
a false charge that I10 had uigod the 
Pope to L\t ominunicdto Henry It 
wus a lulu nlous and obviously uritiuc 
accusation but on it a charge of high 
treason was founded 

A Broken Statesman 

Wolsev although very ill, was 
ordered to start lor London at once 
His rtmamuig money was taken, and 
on the way he was met l>v the Lieu 
tenant of the low 01, who became his 
gaoler I he btoktii statesman became 
worse Vs ht ti a veiled sitting on a 
mule he could baldly keep his seat, 
and when he .unveil late one night at 
Leicostu Abbev he was so weak that 
it was t vident ht could not last much 
longer The Abbot icceived him, and 


he said feebly and pathetically, M Father 
Abbot, 1 am conic to lay my bones 
among you " 

In lus terrible suffeung the Cardinal 
realised the vanity of human pomp and 
powei Speaking of the King tic said 
He is a prince of a most royal carnage 
and hath a pi nicely heart, and lather 
than ht will miss or want any part of 
his will he will endanger the one half ot 
lus kingdom 1 do assuie you I have 
often knelt before him sometimes three 
houis together to persuade him iiom 
his will and appetite , 
and could not pre 
vail If I had but 
served (>od as dili- 
gently as I have 
starve el th< King lie 
would not ha\ e given 
me ovci in my gre\ 
hairs " 

A Sad Farewell 

Shake speait tells 
the stoi v of the 
t at dinal' s tragic fall 
111 an imaginaiv 
specie h which he puts 
into Ins lips 


I irewell 1 a long iart 
util to ill mv pit itm XS> 
I lus is tlu stitt ot 111 111 
to (1 ty la puts toi Hi 
I hr fuitltr It ms ol 
li o p to inonou 

blossoms, 

\iul b< iij his blu bin* 
honours tbit k upt n 
him 

the I luid (1 tv (wilts .i 
host a kilbng host 
\uri, vi In 11 ht thinks 
^oik! <a \ mm, tuh 
suit l\ 

His pi< it iu s is 1 1 1 pen 
mg mps Ins loot 
Anti ill* 11 lit fills, is I 
do I h m vtnfutt d, 

I ike little w inton t>o\ 
th it ‘■wim on bliddus, 
l his mam summers 111 1 
si ltd glor\, 

depth rn\ high blown 


but lu beyond iii> 

pudi 

At lenglh biokt undci up mil now has left nit, 
Wtarv and old with mivkp to tht intMV 
Of i rude stre am, that must foi ever hide me 
Vain pomp and 1 lotv of this world, l hate \t 
1 it 1 1 mv heart new opened O 1 how wutehi d 
Is tliat pool man that rungs on pi Hues' 1 ivouisl 
llurc is, betwixt that sinile wc would aspire to, 
1 h it sweet aspec t of pi men, and their nun, 
Moip pings ami h ais th in wirs or women h ive, 
\nd when he f ills he tails like I unfer, 

Neve 1 to hope if* m 

Wolsey never uscil these actual 
woids, but he might have done so 
They arc a sad and vivid t pitume of Ins 
end 

He died the morning aftci he arrived 
at Leicestei Abbi v, and was burieel 
quietly m the Lady Chapel then 
l here is little doubt but that Henrv 
would have cut off his head if he had 
had the chance, but f ultimately tht 
great Statesman died before this could 
happen 

Successive Chancellors, Sir Thomas 
More and Thomas Ciomwell, Henry 
treated m the same way, and it is an 
undoubted truth that at his Court and 
in his service, no one was sate 
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Wonders of the Sky 



THE PLANET MOST LIKE THE EARTH 

The planet Venus is the Morning Star and also the Fvcning Star, which shine so brightly in the sky at certain 
seasons Of bourse, Venus is not really a 4 star but a planet, or member of the Sun s family of worlds, 
and it circles round the Sun just as our Earth does It is an interesting planet, for it is in many ways 
not unlike our own Earth In these pages are set forth many facts about the sister planet 


T in Ik st known ot all the pUn< ts 
is undoubtedly Venus that is 
tin best known by sight Of 
course there in oth< t pi me is which 
in bettci known train picture i 01 
It si upturns Siturn foi cximpk is 
1 now n to tvciyonc ftom photogr mbs 
md di wings lx< uis< of the lings th it 
tin licit its globe md Mus is will 
Inown to the man in tlu stmt is i 
n mu In c uisc nl the < oust mt lefcreiu e 
1t> it siipposi d c in ds and tlu spceuli 
tim ibout lilt on its stirtuc 11 

n t lung elst hid mult M irs known 

it mt now I di dmg with the supposed 
M n ti in mil tin u w u, s would hi\< 

1 IK SI) 

I nt it is on tlunj to know ibout i 
I I me t md in >tlu i thm s te know tlu 

jluut itsi if so is to it t og 11 ISC it It 
in this 1 md of Inowl d c tli it 

\ mis st nils pn eminent imoig the 
Sun s t muh of worlds 

It i tlu 1 nghte -.t uid most be mtihil 
>1 ill th pi in ts md is tlu mod 

< nspie. non >1 ill bt mg known popu 
1 il\ is the Mu rung St ii md tlu l ven 
in Stir molding to the. turn whin 
t i \i iblt in tlu lu iv e ns So blight 
i it tint it e m be sun e isil> by the 
n ike d eve in tlu d lytinu when it is 
n in t to tin 1 nth 

1 h Anne nt Cue e ks h i 1 two n urn s 
In it When it ippeiiul is tilt 
M lining St n the v t died it Phosphorus 
md vvlu n it w is st t n 
is the i vetiui^ Stir 
it u is giv e n tlu n line 
ol lie penis 

Of courst we must 
ilw iv s be u hi mind 
tli t it is not i st ir it 
ill but i pi met tint 
i it is not i bill ol 
file but i body tint 
shun with k fleeted 
li K ht ft < un the buu 

Earth's Twin Sister 

In size density and 
ph\ ieil condition it is 
like i turn sister of 
tin I irth being more 
like the L irth th in 
n» v of tlu other 
pi met s While the 
I «uth has i polar 
di muter of 7 goo nnlcs 
the dnnioteT of \enus 
is about 7 600 milts Venus being n« 
md its mass or weight m the sky to 
is ibont loin fifths of relative sizes of 
th it of tlu ] arth view is shen 


It truels round the Sun in 111 01 bit 
which is tlmost a eiicle 1 11 mon 
iireulu tlnn the 01 bit ol in> other 
planet Its orbit lies within tint of 
the } nth tlu only other inside pi nut 
being Mutiny wlueh is still neirei 
to the Sim 



This diagram shows the size of Venus 
when it appears as a crescent compared 
with its size when it appears as a disc 
Of course the ciescent enus is millions 
of miles neater to the Earth than the 
planet when it shows a full disc 

1 lu mot inteiesting result ot this 
f it t th it tlu orbit ot \ e mis lu s within 
tint ol tlu I nth is tint the sistei 
pi me 1 is seen horn the I nth Ins 
pluses like those ol the Moon tint is 
sometimes it ippt us is l lound 



Venus being nearer to the Sun than our Earth, the Sun would appear larger 
m the sky to a person on the sister planet These two pictures show the 
relative sizes of the Sun as seen from the Earth and from Venus The Earth 
view is shown m the left-hand picture and the Venus view on the right 


big. lit disc it ot lit 1 time s 1 1 in sunt 

md it otlui time wit li fotms between 
tlust two 1 \ti< me flu pu ture till 
glim on Pige 50} will mike eUn 
wh\ this slum! 1 lx so 

Auotlie 1 mte u sting n suit th it conic s 
fioni the l ict of \ t mis s 01 bit bung 
insult tint of tlu 1 irth is tint tin 
iistu pi ini t v lues 1 gu it dt il in 
si/e t sun fiom the T 11 tli How 
runukibly g 1 1 it this elitlcrcnu is t m 
bt seen fiom tlu pu tun on this p ige 
Ot com sc it is not siupiismg tint 
the si/t of \ enus in the sky should 
v it \ consuleiiblv lot tlioigh win 11 it 
lie 1 nt lust slit i only ‘>“•>0000 
milts iw i\ fiom us when slu 1 it 
lu 1 in! lust on tlu ot lie 1 suit of tlu 
Sun slu is i(»o 100000 milts Ironi the 

I nth 01 11101c tlnn six time lur 
in m st tlisl me < 

Wlnt 1 tlu intuit ot this pi viii t so 
ne 11 tlu I nth in size Well wc know 
very httli ibout \enus luiself foi slu 
is sui toinule el by m itinosplie it ot 
coiiside 1 iblt elt n lty Ctrl only is elt use 
is tint wlueh uiiounds out J nth 
I lieu it t st vi 1 il w i\s 111 whuli tin 

I I 1 is known In tlu first pint the 
bulimic t of tlu pi me t m tlu sky 
dee it 1st s fiom tlu centre tow ud the 
limb e»r edge md this would follow 
intunlly tioin tlu j>osstssiou of ui 
itmospluie foi tlu itmosplu i< would 
ibsoib inoft of tin Suns light where 

it wi thukti mel of 
e ours* , is se e n from 
tlu 1 nth, tlu it mo 
splu rt is not so ektp 
it the c t litre of tlu 
disc is it the nlge s 
wluit we m lookup 
thiou^h mon of it 


Twilight Effects 

Anotlu 1 it ison lor 
believing tbit Venus 
lias an t nvt lope ot 
ltmosphcic is tint 
win 11 we set it in one 
of it pb ise s otlie 1 
tlnn 1 complete disc 
uid tlu it is a teimina 
tor 01 div uling line be 
twe t n tlu illiiinin did 
md u in 1 1 11 nun ite d 
puts we hive twilight 
clficts such is ite to 
bt sun on the I arth 

1 in illy win n the 
cieseent pli 1st of 
Ve 1111s is ve ry thin we 
se e 1 1 1 u in in it 10 11 
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beyond the hoi ms ot points ot the* 
u stent, and this can only be caused 
by an atmosphere round the* planet 
1 he mai kings seen on Venus by 
ine.ms of a tclcseope* au very' faint 
indeed, but b\ studying them the 
< lghtec nth centiuy astiejnonieis con- 
cluded that the planet legated on its 
«lms in 2$ houis 21 minutes, that is in 
a period r. it lieu less 
than the 2j houis of 
the I* ai th's i citation 
tins was ae.ee pted 
i ight down to about 
1880, when fuither 
s t ii el v by the 
Italian adionome i 
Schiapate lb sugges 
to< t that the pel lod 
ot rotation was not 
about one ol out 
<l.i\s, but 22 «> days 
I lie nbse i\ at ions of 
otlic i astronomers 
i at lie i confirmed 
tins In put it in 
otlie i woiels, it was 
suggested that just 
its oui Moon turned 
round on its avis Two photographs 
in the same time as America. That e 
it took to make* a 


Larlh, with oxygen and water vapour 
in it ' 

In the olei days there would have 
been no w r ay of discovering this, but 
by means of that wonderful instmme nt 
the spectrosco])(*. which is elescribod 
and pictured on Pages 450 to 452, we 
are* able to examine the atmosphere 
ot Ve mis 



Two photographs of the planet Venus taken at the famous Lick Observatory in 
Amenca. That on the left was taken by means of the violet rays and that on 
the right with the aid of mfra-red rays 


certain lines 111 the spec 1 1 urn 1 Jut those 
linos ate absent, and that suggests an 
absence of owgen and wate*r vapour 
We must not, however, jump to the 
conclusion that Venus has no ox\gen 
01 watei, lor this mav he doepei down 
in the atmosphere than the light which 
is u fleeted to us has penetrated The 
Sun's light mav bo icflccteri by clouds 
wine h are high up 
111 the atmospheie 
ot Venus 

All we can say at 
piesent is that we 
know vei\ little 
indeed about the* 
natuic of the at- 
mosphiMic. envelope 
which suirouiids tin 
planet \ t me- 

Die cjut stion is 
very often aske d, 
c 111 thi it be hv mg 
beings on \ e mis > 
\ny an^wii must 
of i o 11 1 sc , lx* a 
in e 1 c matte 1 ot 
speculation 1 he 
ph\ sieal eoiiditions 
:k Observatory in oll til*. suif.KO of 

ays and that on \ lllu , lll( . p, obat.lv 

more* like those ot 


louriic \ round the 
Lai 111 , so Venus rotated on its axis in 
225 days, the same* period that it took 
tei make one 1 evolution lotuid the Sun 

11 this wcie so, then Venus would 
always piesent the same side ot its 
globe te> the Sun, just as the Moon 
always presents the same* hemisphere 
to the Kuth I lus would mean that 
one side e>l Venus enjoyed perpetual 
elay, while the* other side had tver 
lasting mghl 

As a lesult ot the ve*iy latest 
obsei v ations, however, astronomers 
do not now believe this, and it is 
mteiesting to know why they have 
changed their view It has .ill tome 
about thiough the wotk ot a little 
instillment known as a thermopile, 
a veiy delicate «ippaiatu> that can 
ice ord the* heat ladiated by «l distant 
woild 01 stai 

Testing a Planet's Heat 

If the dark hemisphe re* o! Venn** 
were re.illv always turned away horn 
the Sun it would receive no heat, 
and there* fore eould not radiate anv 
Hid when this daik hemisphere is 
tested with the thermopile the instru- 
ment dctnntelv ree oiels an applet table 
amount of heat It is therefore con 
chided with good reason by the* 
astronomeis that that jiait ot the 
sistei planet must be t nine el tovvatcls 
the Sun at mtei v.ds so a-, to u*ceivt 
lie.it and be able to ladiate it It is 
now believed tli.it Ve mis rotates on 


llu* hglit which we receive tiom the 
sistei planet is, ot course*, reflected 
sunlight, and some* ol this light has 
penetrated the* atmosphere of Venus 
to a considerable depth before being 
ic fleeted to us As it comes back it 
passes through layers ol the planet’s 



The planet Venus shows similar phases 
to those of the Moon, and if it were 
larger we should often see it with the 
naked eye as shown here. It is seen in 
this form through a telescope 


the 1 .11th than < an 
be* found on any othei planet, and it tlu 
atmospheie contains oxyge n and wale 1 
v . 1 pout it is quite possible* that life may 
1 xist on the* plane t I'rohssoi 1 H 
l 4 iost,oi Ye 1 kc s Obse 1 v.itoi y , say r s that 
living beings are much imm likely to 
exist on \ emis than on Mars 

It use el to be thought that tlu plane t 
was rotating and revolving round the 
Sun 111 an upnght position, but it is 
now belie veil by some astronomeis 
that the planet is so tilted that its 
1101th and south poles come alternately 
almost elm'ctly under the Sun 

The Ancients knew that Venus had 
phases, blit they believed that she 
could never show us moie* than half 
her illuminated sur fae e It was Galileo 
who, 111 ib jo, disc ov ered with his nc wly 
invented tc lescope that the sistc 1 plane t 
c xhibited a gibbous phase, like oui 
Moon when it is nearly full 

A Strange Announcement 

Men ol science* 111 Iils day were very 
nervous about announcing new ills 
eoveTics They often had to be on the 11 
guard for fear of persecution We 
ri*ail on Page 85 how the Dutch 
astronomer, ( lmstiaii Huygens, when lie 
discovered the rings ot Saturn, did not 
publish the fact plainly, but in the 
form ot a I -at in cryptogram Similarly 
Galileo announced his discovery about 
the gibbous phase ot Venus by pub- 
lishing a Latin anagram When the 
letters of the* Latin words were le- 


lui axis m a puicxl of about live* day's 
Some astronomers, however, still main- 
tain that the pet iod of rotation is a 
little* nuclei 2 | hours 

When wc* mule istund that this jilanc t 
lias an atmospheie wc natmally want 
to know what kind of an atmospheie 
it is Is it like, the atmospheie of the 


atmosphere*, and the 11 trave fling thiough 
our oven atmosphere, passes through 
the* slit ot the spec ftosrope 

If thru wcit* oxygen and water 
vapoui in that part of Venus’s atmo- 
sph‘*u thiough which tlu* light coming 
to 11s has passed, then wc* should a*e 


ail ringed they made a sentence which, 
translated, leads, ’ The Mother of 
the Loves imitates the phases of 
Cynthia” The M othei of the* Loves, 
oi course, means Venus, and C y nthid 
was a name foi the* Moon 

So far as we* know, Venus has no 
satellite* or moon 
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WHY VENUS DOES NOT ALWAYS APPEAR ROUND 
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Venus at her greatest 
distance from the Earth 
/^showing as a small 
/ bnqht. disc 



Hen us at her nearest 
point to the Earthy 
showing as a thin 
crescent 





As shown here Venus has phases, 
thot is her illuminated part changes 
in shape according to her positron 
as seen from the Eorth 



As seen from the Earth the planet Venus does not always appear as a round globe It has phases like the Moon, and is sometimes 
a crescent, although we need a telescope to see this. This picture diagram explains the reason for the phases. Venus travels in an 
orbit between the Sun and the Earth, and it is only when we see Venus on the other side of the Sun that she shines as a bright, round 
disc When she is on the near side of the Earth we see only part of her surface lighted up by the Sun, and so she appears as a crescent 
or in some other phase Venus is nearly 25 million miles nearer the Sun than is the Earth 

5<>3 





THREE STAGES EM THE HISTORY OF THE ALPS 



The Alps, which rise fiom 5,000 to 15,000 feet above sea level, were the terror of the ancient world, but they have now become the 
playground of Europe How was this great mountain range formed ? Well, the pictures on this page show three stages in its history. 
The Alps are made up of different kinds of rock, and originally these rocks were deposited in successive layers, as shown in the top 
picture. This means that at one time the Alpine region was under water. Then it was raised up out of the sea, and owing to pressure 
from the sides the layers of rock were folded and twisted This stage is shown in the second picture. But all the time the wind 
and weather have been at work wearing away the softer rocks. Even the hard granite has been much eroded and is very uneven m 
shape, as we can see m the third pictuie which shows a section through the Mont Blanc range with Mont Blanc itself m the centre 

5<M 



WHAT LATITUDE AND LONGITUDE MEAN 

latitude and longitude are long words* but they describe very important things, and wc should certainly under- 
stand what they mean. In these pages the parallels of latitude and meridians of longitude, imaginary lines 
that go round the Earth fiom north to south and from east to west, are explained in such a way that all 

can understand their importance 


A nov or gill looking at an at hr 
might well ask what in those 
stiange lines that < ross the map 
lioni top to bottom and tiom 1c ft to 
Tight Sometimes they ait straight 
*nd paiallcl and sometimes they au 
tinvid or slanting It a gtographei 
win asked the question hi would reply 
that thi \ ate pandit Is oi latitudi 
uni mmdians of longitudi Hut tliat 
would not hi lp us vi i\ much It would 
iv* us thur lorrcit names but it 
v\ Mild not cxplun then usi oi why 
1 h< y in then on the map 

1 hi n t< il puipost is to liilp us in 
I now mil (\idly whin any pi u i is 
1 1 n d< d on tlu sin 1 1 * i ol 
tli* 1 .u th lit us m i why 
t Ik y an o important 1 1 
w taki a pi nn iiubatuhbit 
i> ill .mil m.uk .m ink spot 
< n it it would hi vi iy diiti 
< ult to e\pl nn to a pi tson 
who i mild not so tin bill 
w li c m tlu spot w 1 *. 

* puially il tin ball wu* 
pinning round or lolling 
dong tin gioimd Miki 
tin ivpinnuiit and tiy to 
< \ plain to vour biotlui oi 
asti r on whit part ol tin 
bill you hi\e made tin 
spot \ on would not say ^ 
it is ii< ar tin top or the sidt 
oi tin midtlU loi a ball 
li is no top side or middle 

Finding Our Way About 

Now it is like this with 
plaies on tlu 1 <iith s sin- 
ful and the parallels ol 
lititudi and meridians ol 
longitude are imagmaiv 
lints all ovei the globt 
which have been numbered 
that wt can sav a plate 
is on oi neu such a line The E 
ot longitude and such a Pllc i M mi 

i..u oi i.it.tuac 3 £? pS 

When wc tome to our Earth tlie 
1 arth wt are helped by the angles T 
lut that it turns found the globe” 
me I l on nil TCgularly on an Equator, i 
imaginary line oi axis Now point at tl 
tlu ends ol tins axis, which of that of 
wi i all tlie North and South 
Holes, give us two fixed 
points from which we tan begin to 
n i kon Mu 1 way between them that 
is at exactly the saint distance troin 
< ich l’ole — men of science imagine a 
great cntle to be drawn right round 
the Earth, and this cut le they call the 


l qua tor irom a Latin word meaning 
1 to make equal I hi I qu itoi divides 
th< globi of the 1 at Hi into (wo equal 
hdlvts or ht nuspheif s ,i northun 
hemisphere and a southern himispheti 
1 his word means half a sphere 

The Importance of the Equator 

If w* can get hold of a glob* ol the 
1 arth while wi ait leading this stmv 
it will blip us to undetstind things 
lx tin It will lx sii*n at oiui that 
with the two poll s and the Icpiitot 
wi an ahli to give sonic ldi i is t*> 
\vh< re a plait is on tin 1 arth Wc i m 
say tli it it is north oi south *>t the 



The Earth is divided bv the Equator into two equal halves, and smaller 
cucles run round nortn and south parallel to the Equator These are 
called Parallels of Latitude Circles are also imagined going round the 
Earth the other way, through the Poles and cutting the Equator at right 
angles These are known as Meridians of Longitude On this flat diagram 
we see only half of each circle, because we aie looking at one side only of 
the globe The parallels of latitude are numbeted noith and south fiom the 
Equator, which is o Latitude oo, whether north or south is really only a 
point at the Pole The meridians of longitude are numbered ea*-t and west 
of that of Greenwich, which is o, to its continuation on the other side of the 
world, which is called meridian 180 


Equator ami we i au say tint it is 
marc'i tlu 1 qu.itoi than it is to the 
Noith or South Holt, but that does not 
cariy us very fai 

lo help us men have imagined that 
a numboi ot othci aides aie drawn 


i omul the 1 irth noith and south ot 
the I qu.itoi at icgulir mtavals and 
patallel to the I quator Ol com si 
as wi can understand and as wt can 
set on a tinestnal globe t lit st i ire les 
gi I smallei and sin iller as they get 
in mi the Holt Jh.it js why the 
1 qnitor is i alii d a On it Click and 
t he sc others ate called Sm ill ( m Us 
Jlu toned name ol i uh tuck is a 
p Malic I of lititmk I lie name pualld 
is givi il ht t lust tlu < ml* sail pitallel 
t»» tin lqmtoi and th* wool lali 
t ucli wiiu h torn* ■> iiom a Latin 
word meaning bit idtli is used foi i 
vt ty in tt ti sting itason 

1 in am u nt pi opks knew 
only a vuy snnll pait ot 
tin I arth and tin pai t 
tiny knew w is much 
j. Haiti lu>m t ist to west 
than it w is from noith to 
south I lu \ tiavdkd fiom 
C.ibi iltai as lai as Noith 
Indn hut tiny went only 
a \uy -.holt distance north 
mil south ot tin Miditer 
lancan Sc i Men alw iys 
usi th< tc tin bieadth 
IQ lot tin smallei dimension 
of any suiJatt and the teim 
4 length loi its guatir 
dinunsion and so the 
an< units i ailed the distance 
10 tiom north to south lati 
tudi oi bieadth while tin 
distant t fiom cast to west 
on the Earth they tailed 
longitude 1 1 otn a Latin w ord 
meaning length 

What Latitude Is 

Latitude, tluri Ion is 
the position noith oi south 
and wi always m kon it in 
id i turn to the l qu.itoi 

uid smaller ‘ he 'f ltmk °* * l >la(l \' s 
These are ds distance north oi south 

round the of the 1 qu.itoi It a ])late 
:or at right is situate d between the 
lat diagram j qiJ<l t< )r and the Noith Pole 

"h fimtti >*■ ls “ "° ,th L, i;‘ u,l ‘ • mi ] ,f 
•ally only a d is lxtwim the Lqu.it oi 
••t and west and the South Pole it H m 
r side of the ^outh latitude I hi plates 
near the Equator arc said 
to be m Low latitudes 
anl those matot the Poles are in 
High Latitudes 

Now how many parallels of latitude 
are then Let us imigine a Uicat 
t licle going tlie other way round the 
Earth — that is, thiough the Poles and 
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cutting the Kquatoi at right angles 
I his cmle i •» divided into p>o parts 
known as degm*-. and llu paralli Is of 
latitude pass thi out; h these divisions 
cmc h parallel of coin si touching tin 
unle twue, hist on one side ol thi 
Edith, and thin on the opposite side 
I he ie aic thus 1S0 pai«il!els ol latitude 
and they ai( ninnlMicd beginning it 
the 1 (ju.itor horn J to <io in tlu 
Not thi in 1 lentisphc ie and tioni i to <K» 
in tin* Southern 1 It nnsphen 

Hut latitude .done will not en ihl< us 
to hv tin < \a< t position ol .i plan on 
the faiths snilaec \\ c may know 
that a plan is situ ded at 45 decrees 
noith latitude whit h means it is about 
midway hftwtin Hk I quator and the* 
North I*ol( hut it ma\ be any wheie on 
1 li.Lt paialli 1 who h 11111s 1 ighl round t lie 
1 .nth Souk time* mote Him latitude 


the* meridians ot longitude and the 
parallels of latitude as, 1 1 ready described, 
we 1 an \ e r v neai Iv indicate the position 
ol any place on the barth's surface 

How Greenwich Became Famous 

We must, howevei, be mejie oxae't 
than saying it is ne-ai the plait whole 
.1 (i rtuii meiKtian tuts ,1 eeitam 
pnallel and v\e get this au unity 
by dividing the degrees ot latitude and 
longitude into smaller portions known 
as nunntes and seconds E.u h degree* 
ot Join’d ude is divided into 00 minutes 
and < u h minute into (><> second-* 

I lie icsult is that when we know that 
London is atuated 111 51 degiees 52 
minute-* noith 1 ititude and o degrees 
S minute s west longitude we aie able* to 
hnd its position with the v ty gieatest 
t \ut tile s-. on a globe ot the Earth 


vatory at Giecnwich, the longitude 
painted up on the wall o° o'. Green- 
wich was chosen by most nations as 
the o meridian because it was very 
convenient, there being more English 
maps and charts with this mondial) 
marked as o than there were maps or 
charts of any othei nation That was 
duo to the tact that England has pos- 
sessions 111 so man v parts ot the world 
and had done more exploration ot t lie- 
sea than any other nation. 

Knowing the latitude and longitude 
of a place, we can always find it on a 
map For example, Bnstol is m latitude 
28' north and m longitude z J 25' 
west We take the map of England 
and lind the meridian ol longitude 
winch is numbered 2 on the west ol 
Greenwich I hen nearly hall-way 
between that meridian and the orie- 


ls needed if w< an to know 
e \ te 1 1 \ wile re a pla« ( 1 
1 o help u*- I lie re an othe 1 
imaginary lines supposed to 
be drawn on the I artli s 
surface gone; not loiind 
parallel to the 1 epiator but 
m 1 he othc r due < tion c mss 
mg it at right angle *■ and 
passing tliiougli the Noith 
and South Holts llie-e aie 
called imridim* ol lonei 
tude, imiidum' being a 
wold th.it means midday 
It was given because places 
on the same meridian and 
on the same side* of the 
1 .11 tli have ini lelay at the 
same mome nt It is e isy to 
de*e ide how the pir.illels of 
latitude shall be muribiieel, 
Ik cause the* 1 eju itor tan 
be m kerned as a starting 
plate but lrorn where are 
we to begin mirnbeiiiig the 
me*ndians We eoulel, ot 
couise staTt any w he re, arid 
111 the old days time was 
a good deal ot contusion 
because different nations 
staited numbt'iing liom 
different meridians 

Following English Practice 

Now, howevei, by agree - 



In this picture we are looking down slantingly on the northern 
half of the globe of the Earth, and can see how the parallels of 
latitude run tound in circles, getting smaller as they approach the 
poles. The dark meridian is that which runs through Greenwich 
and is numbeied o. This diagram and the one on the previous 
page show only every tenth parallel and meridian 


nurnbeied ^ is the' mendian 
2 25' west ot Greenwich 

Now we find on this line* 
the place wheu the parallel 
of latitude numbered 51 
t rosses, and 28' north ol 
that, that is neuly halt way 
to parallel 52, is the spot 
when* Bristol is situated 
Generally the mei ldians 
marking minutes and 
seconds au not diawn on 
maps but are metely inch 
fated by divisions m the 
boidei. 

A Splendid System 

It is a splendid system, 
for while many places can 
have the same latitude and 
many places the same* 
longitude, no two places 
can have the same latitude 
and longitude, tor only one* 
place call be on the exact 
point where a parallel and 
a mendian cross 

While the greatest longi 
tude a place c an have is 180, 
the greatest latitude it can 
have is because the 

paiallels of latitude aie 
numbered north and south 
fiom the Equator up to go 

there are sever, il other 


unit a largi part ol the 
world follows tin J nglish pi act ice oi 
beginning with the mendian passing 
tliiougli Giecnwnh which is mini- 
bcitd o I lit 11 the othei ineudians 
an numbtitd from 1 to 180 start- 
ing 011 the iast and west sides 
We tliii-* sptak ot a plan bung on 
mi 1 idian 25 ea^t 01 25 wist 01 as we 
shall put it tin louL r it iuli is 25 c*ast 


Minutes and seconds aie generally 
repiisented hv little dashes, thus 
' and " We might ask why tlu* meridian 
of GuenwuJi w,is 1 hosen as the starting 
place and numbered o Well, this 
plau* on the >outh ade ot the Thames, 
five miles from the Tity of London, 
had tlu' famous observatory where 
iistionomcis studied tht*se matters, and 


points that need to be 
borne in mind when we are considering 
latitude and longitude North and 
south aie definite points fixed by the 
PoU*s, but there is no definite and 
unchangeable east and west point To 
a person living 111 London, Berlin is 
east, but to a peison living m Moscow, 
Berlin is w r est. So to a Londonei New 
York is in the west, but to a San 


01 2-> wist last longitude mi aus liny niturallv diew their meridian Pram isi an New York is m the east 


plans cast ol tin lniruhan ot Green 
wicli as iar as nieiulim iSo an l wist 
longitude m« airs wist of Ginnviih as 
fai as tin % sum uni idun iSo which 


lini tliiougli Gicvnwicli and reckoned 
last aim wist ot when they wen 
woiktng Sonn ot lu 1 nations however 
stall with a different mendian the 


Another point to be remembered 
is that the distance between two 
met tilians of longitude is not overywheie 
1 lie same We can see this lor ourselves 


is oil tin opposite side of the globe 
and is really a c outiiiu itioii round the 
world ot tin Gieiuwnh meinlum 
'I in* gn itist longitude uhic h a place 
1 ail have is 1S0 di*giec*s 1 1st or 180 de 
giees west We put a little aftir tin 
figure to indicate dcgiees. 'Jhu>, with 


1 until lot example t allmg the men 
dian ot l\u is o 

Where the Longitude is 0 

It is mti nstmg when we pass down 
th< I ha mes on a sti unboat, to notice 
as wc are opposite the Koyal Obsei 


by noticing th.it the distance between 
two meridians is much greater at the 
Equator than it is as we tiavel north 
01 south, for the meridians gradually 
come* together till they actually meet 
at the Holes At the Equal 01 ,f degiee 
of longitude measure-* lf *5 
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and m the English Channel it is only 
235 195 fret In the neighl >0111 hood 
ot the north of Gieenland it is 
feet, and at the North Pole it is nothing 
at all, and is repiesented b\ o 

Put c\cn the degrees ot latitude 
aie not all exactly the same length 
1 hey would be if the Earth weie a 
pei hit snlieie, but as we know it is 
slightly flattened at the Poles, and so 
the degrees of latitude vary a little 
At the Equator a degree is 64 \ ti 1 1 , 
in the h tighsh ( hanriel it is $64 880 ft c t, 
and m the extieme noith and south, 
mar the Poles, it is }(>(> j8<) feet 


(onsidcnng Greenwich as the ptmic 
meudian fioni v\hich all others are 
let koned we know that if the Sun 
reaches its zenith at a certain place 
one houi latei than midday at Green 
with the plait must be on the fifteenth 
meridian wtst of Greenwich, tor the 
Piirth is tinning round on its axis 
fioni wtst to t ast and the Sun's ap 
patent louincy 111 the skv is theietoie 
from i*ast to wt st In othei words 
its longitude is 1 5 degrees west 

Ships at sea determine then longi 
tude by means of a 1 htonomt tei whu h 
is a \cry accuiate c lot k liidiiatiug the 


m 01 dei to keep lo< al time .is he tiavels, 
and i ventuall\ on his ntuin he has 
lod twenty tout hours 1 he captain ot 
the other ship travelling eastward 
has also to altei his clock 111 the same 
way in older to keep local time hut 
he must put the hands on as he tiavc Is, 
and whi n he gets back having sailed 
completely round the globe, he will be 
twenty-four hours ahead of turn One 
will thus have lost twenty tour bouts 
on the tune kept at tin starting poit 
while the othei wall have gamed the 
same amount 

Latitude was originally determined 



This picture diagram, in which we are looking down on the Earth from above, shows how our globe in its rotation moves round into 
the Sun’s light, the passing of time being reckoned by the position of the Sun in the sky, which is here shown directly overhead at the 
Equator at Longitude 0 °. As the Earth moves round time passes, and for every fifteen degrees of longitude there is one hour's difference in 
tim*. East of the meridian of Greenwich, time is later than Greenwich Time, and west of that meridian it is earlier This diagram is 
drawn from a design by Mr Kenneth A Ray, M.A , a teacher of geography on modern lines 


Hut how are the latitude and longi- 
tudi of a place' del ei mined ? Well, 
as we know, the Parth turns on its 
axis from west to east once lit eveiy 
twenty four houis, and as a result we 
get day and night Moinmg dawns as 
each place conies round to face the Sun, 
so that it begins to shine above the 
horizon and night falls as the Earth, 
in iG continued turning, passes out ot 
the light of the Sun, which appears to 
sink 111 the west 

In its apparent passage a< loss the 
sky the Sun reaches the highest 
point which is calk d its zenith, and fins 
is at midday I hen in twenty tour 
houis the Sun is once again at its 
highest point, having been right round 
a unle which, as wt* know, is divided 
into parts called degiees 1 Wentv^ 
fom houis of tune, thru foie, ate equal 
to $(>o degiees of longitude , m othei 
woids one hour is equal to 15 degrees 


time at Greenwich A ship's olhcer 
obscives the Sun neai noon by means 
of an instiunient railed the sextant, 
and the moment the Sun appeals to 
teach its highest point in the sky he 
calls out to someone looking at the 
chionometei with Gteinvvich tune 
Ft o m the diffetcnce of tune between 
Gicenwu h and the place ot obsetvjtion 
the longitude ot the place is calculated 
l he < lnonometir is c hex keel at legulai 
mteivals by the wiieless time signals 
sent out from English and othei stations 
and picked up by the ships 

It is mtei 1 sting to know that if two 
ships set out at the same* tune irom any 
poit and sail lound the I arth, one 
going east waul, and the other vvost- 
waul and airive back at the original 
poit together, they will dittei by two 
days in then icckomng 

flie captain of the ship going west 
has to put his clock back continually 


by obseivmg the position ot the Foie 
Stai At the Equator tin ^ stir appears 
on the horizon, while at the North Pole 
it is seen overhead Between the Foie 
and the Equator it appeals at vaiious 
angles and from its elevation, that is 
its position m the sk\ the latitude 
ol a place was detei mined L11 the 
southern hemispheu a star in the 
Southern Cioss was used 

Nowadays, howevei, latitude is moie 
conven.ently teckomd by the portion 
of the Sun on tlu celestial hquatoi 
that is bv ohsciving the noonday alt 1 
tuck ot the Sun Ships alwav s ( arrv 
with them the Nautical Mmanac 01 
other publication which u cords the' 
distune r ol the Sun fioni the celestial 
Lquatni cm every day of the \cai 
Wilt n theietore, the ship s olhcer finds 
by observation the* noonday altitude 
of th< Sun he can soon find his latitude 
by refer enc e to the tables 
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We know how the surface of the water is broken up into waves by the action of the wind playing over it, and how these waves travel 
along Well, in the same way the wind causes waves in the desert, where there are long stretches of fine sand. The size of the waves 
depends upon the strength of the wind. Sometimes there are mere ripples less than an inch high and anything from one to seven inches 
long, while at other times the waves will be two or three feet high and anything up to fifty feet long. Sand dunes are really large waves 
which move very slowly. In this photograph, taken in the Sahara, we see both large waves and ripples 
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BfllWoNPERs of Animal &Plant Life 



A DISCOVERY LOST FOR MANY YEARS 


We may have heard people use the word Mendelism when speaking ot the breeding of flowers, birds or 
animals. The word is made up from the name of an Austrian abbot, called Mendel, and Mendelism is one 
of the most important discoveries that have ever been made m connection with animals and plants In 
these pages it is explained so that all can understand what it means 


A nov w ho thought black guinea-pigs 
voiy atti active decided to ke< p 
these animals as pets lie made 
up his mind that hi would h ive nothing 
but pure bied black guinea pigs anil 
so he went to a shop uheio tliev sold 
Mich animals and bought a pan 
lit asked the bridesman il they 
wuc thoiough bred and m reply the 
nun said '* Of course they aic You 
tan see that they are pure black 
without any white spots ‘ 


i he guinea pigs wi ie taken home and 
placed in a hutch Hut latei on, when 
they had a littu the boy was s iipnsed 
to find amom> the young guttua-pigs 
not only black onts but wlntt as well 
He could not understand this at 
all Mow could pure hied black 
guinea pigs have any white chiklun * 
He went to the dialer from whom 
he had bought the pair of biaik 
guinea-pigs and that tradesman was 
quite as puzzled as the hov He 


had novel heard ol such a thing as 
this happening betoie hi* said 

Now the boy had an uncle who was a 
student ol science and he was able to 
explain the appaicnt ruvsteiy And 
vi ry mteic sting tin evplan ition is 
Hut be foie we givi the explanation of 
the blac k and whitt guuied pigs coming 
from all blac k patents wc must go 
tarthci tuck in tone and dismbe some 
experiments which an abbot of Bruun 
now m ( zee ho Slovakn but then m 



When green round peas aie fertilised by pollen from yellow wrinkled peas the offspring are all yellow round peas This is because 
roundness and the colour yellow are what is known as “ dominant,” that is, they overcome the qualities of green colour and wrinkled 
shape, which are therefore called by scientists ” recessive M That word simply means 44 receding ” or 41 withdrawing " When yellow 
round peas are fertilised by one another they produce yellow round peas, yellow wrinkled, green round and green wrinkled in the 
proportions shown The yellow wrinkled and green round peas of this generation each produce thorough-breds of their kind 
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When pure white Andalusian fowls or guinea-pigs are mated with pure black all their cnildren are hybrids In the case of the fowls the 
hybrids are in colour a mixture of black and white called “ blue ” This is because neither colour is dominant and so both have an equal 
share in the offspring. In the guinea-pigs, however, black is dominant and white recessive, so all the hybrids are black and look like 
thorough-breds When, however, they are mated with hybrids, one half of the offspring are hybrids, one quarter pure black and one quarter 
pure white. When these pure white or black guinea-pigs, descended from hybrids, are mated with pure white or black, their children are 
all pure white or black. When a hybrid black is mated with a hybrid white half their offspring are black hybrids, a quarter pure black and 
a quarter pure white. The same thing happens with the fowls, but as can be seen by the diagram their hybrids are blue and neither 
black nor white We can never tell whether a black guinea-pig is pure-bred or a hybrid till we see its children 
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Austria, carried out in the middle of the 
nineteenth century. 

The abbot's name was Gregor Mendel, 
and he was a student and teacher of 
science. But what surprised Ins neigh- 
bours was that they used to see him 
every day in the gardens of the cloister 
at Briinn, working like an ordinary 
gardener, and paying a great deal ol 
attention to some garden peas which 
were growing there. 


to show their shape, more or less, 
from the outside. 

Othei points he also considered, such 
as the colour of the different pods, how 
the flowers grew, whether scattered 
along the stem or bunched together at 
the top, what height the plants reached, 
and so on. 

Mendel was very particular that the 
pollen of one kind of pea should never 
reach the stamens of another kind. 


recessive, a word which means reced- 
ing or withdrawing. He was the first 
man to use these words in this way, 
and they are now constantly being used 
by men of science fill over the world. 

Mendel went on with his work of 
crossing the pollen of different kinds of 
peas, and then from the results he 
compiled some very important and 
interesting statistics, which he wrote 
down for the benefit of other scientists. 



No animals coming from a common stock have produced such a great variety in form and character as the dogs. They are all believed 
to be descended from the wolf or jackal, or perhaps both. Yet we get such extraordinary contrasts as are shown by the Greyhound and the 
Bulldog, the Newfoundland and the Dachshund, the Pekingese and the Fox Terrier. In these pictures we see a remarkable contrast 
The dog on the left is a Dandie Dinmont and that on the right a Cocker Spaniel 


lie did not seem to worry much 
about the* flowers, but was exceedingly 
interested m the shape and colour of 
the peas when they formed in the pods. 

It soon became; known that he was 
not interested in grovung peas which 
would make a fine dish for the table, 
but that lie was studying something 
whic h was described as " the laws of 
inheritance.” At one time In* had 22 
diffeteut kinds of peas under cultivation 
in the garden, and he used to save the 
pods v cry carefully, keeping t he di Heron t 
peas apart, so that they should not get 
mixed, and then growing new plants 
from them in separate plots of ground. 

He was particularly interested in 
-seeing the differences between the peas 
when they formed, that is, whether the 
pods when opened showed found or 
wrinkled peas, and whether each of 
th se kinds was yellow' or green. He 
was also interested in the actual shape 
of the seed-pod itself, w'hether it was 
smoothed and inflated or whether it 
was drawn in between the peas so as 


except when lit; himself put it there for 
a purpose. He kept careful notes of 
the parents ol each plant and also of 
the character of their children, that is, 
the peas in the pods, and whether all 
these peas wore alike and if not, how 
many there were of each kind. 

An Abbot’s Great Discoveries 

By very patient and painstaking 
work, carried out over eight years, he 
niade many interesting discoveries, 
which had never been made before 
For instance, he found that when green 
round peas were fertilised by pollen 
from a plant which produced yellow 
wrinkled peas, the offspring in the first 
generation were all yellow and round. 
He made the experiment again and 
again, and the same thing always 
happened. 

Mendel thought the matter out, and 
he said that the characters of yellowness 
and roundness were dominant over 
other characters, and that the char- 
acters of greenness and wrinkling were 
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He explained how he had produced new 
kinds of peas, and he described the laws 
of inheritance which he had discovered 
as a result of his experiments. 

He read papers on the subject to a 
scientific society at Briinn, and was full 
of enthusiasm at his discoveries. But 
his hearers showed very little interest, 
and poor Mendel was disappointed. His 
discoveries were really as important as 
Darwin's, but while the world was 
excited and interested in Darwin’s dis- 
coveries, it took no notice of Mendel's. 

However, the results of the experi- 
ments had been put on record, and the 
papers containing them were packed 
away in the library at Briinn. Fortun- 
ately, though dusty, they had remained 
safe, and after 34 yearsj that is, in T900, 
sixteen years after Mendel had been 
buried, these valuable papers were 
discovered by some young scientists, 
who realised their importance and 
telegraphed the news to all parts of the 
world. 

Scientists looked into the matter ; 



WONDERS OF ANIMAL AND PLANT LIFE 


they tested Mendel’s theories and found 
thdl he was right, and tli.it what ho 
had discovered explained hundreds 
of things m connection with animals 
and children that had never l>oen 
understood before. 

Mendel's name is now one of the 
vu\ gieatest in the list of nineteenth 
< entiuy men of s< lence, and is honoured 
b> men of all nationalities and i lasses 
n id creeds 

J lit laws which he discovered fiom 
his experiments with the garden peas, 
ind vcliuli are quite tun when applied 
to animals, are known as * Mendels 
Laws of lnhi utance # 01, m a slioitu 
foun, " Mendehsm ' 

As a result of his long continued 
md patient experiments Meiulel found 
that there were many chaiacteis 
winch were (lonun.int rind many which 
wcie recessive, and he made lists of 
these It is really \<i\ interesting to 
dud\ Menclc l’s laws, and wc t an undei 
^taiui them from the pi< tuies on 
P»g< 509 

The Law of Pure Breeding 

Minded showed that when pine 
irnds are mated with other pure 
bicds like th< msclvcs, all the 11 offspring 
tic sun to Ik puic btecl, and this will 
continue generation alter generation 
so long as the pdicrits be nothing 
but pure bred 

I hen lie showed that when a puic 
bit d ot one kind is mated with a 
puic bred ot another kind every one 
ot then ehildnn is what is known 
as a hybrid I his name* is saiei to 
tome tiom the old Latin wore! for the 
ollspring of a tame sow and a wild 
boai and it is now always used tor the 
otLpimg of two animals 01 plants ot 
different species 01 varieties 

1 in.illy he showed that when hybrids 
au v in itcel with each other, halt their 


offspring will be hybnd, one quaiter 
pure* bied like the giandtathet, and 
the othei quarter pure hied like* the 
grandmother 

Since' Mendel's time his expeiiments 
have been earned out bv many othei 
scu'ntists, not only with garden peas 
but with aruniils such as labbits rats, 
mice anel guinea pigs and with buds 

What Puzzled the Boy 

Now wc come back to the bov with 
lus guinea-pigs In the httii oi the 
two black animal* the proportion ot 
black guinea pigs to white w is as 
three to one l his doe , not se»c*m to 
correspond with Mendels law at all 
namely, that all the olfsprmg ol two 
>uir bred puents will bt putt hr eel 
ike then fathei and mother 

Hut the* ben s guirif I pigs l( lll\ 
observed Mende 1 s law a 1 - much as the* 
peas I he explanation of the ippaiemt 
diseiepaney is tlu> that when a 
black and a white guinea pig mate and 
have c hildi cm black is the* dominant 
coloui 1 he colour passed on bv 
a white and a black pirent is black 111 
the next generation the white colour 
be mg lectssive 01 m other words it 
re-cedes horn sight and does not appear 
in any number ot thit gene 1 it ion 
Black, inde eel is so dominant that it 
drives the white entirely out of sig it 
I he* black hybrids appear exae ily 
like then pure-bred black parent, an I 
wlitm two hybnels are mated and 
h.ive off 1 spring t lien halt of the young 
guinea pigs are liybnds, and will be 
black like pure bi(*ds, while a ejuaiter 
are black puie brocLs and 1 quarter* aie 
white pure breds If a pure bred 
black from this family be mated with 
another puic hied black then offspring 
are all purebred hlai ks , and equally, 
it a purebred white from this family 
bt mated with anothei pure bre'd 


white their oflspimg are all pure -bred 
whites 1 he hybuds on the utlu 1 hand, 
il mated with hybrids piodute families 
m the usual propin turns 

When the boy wiro had the guinea 
pigs had It aim'd all tins he knew at 
ouie that the two bl.it k guinea 
pigs which he had bought were not 
really pure hi eels at all, but black 
hybrids, although, ol course, tin 
tie alei had no wav ot knowing this 
but really thought then woiepuu bn els 
for 1 hey looked exactly like pure bteds 

In the Case ol Fowls 

It is interesting to note what 
happens m another e nse When a puie 
bled black Andalusian fowl is mated 
with a pure hied black all its de 
sccndants, as we should expect from 
Mendel s law, aic pine bred black 
and 111 the same way when a puie bied 
white \ru 1 alusiati fowl is mated with 
a pun bred white, all then descendants 
aie white But when a pure bied 
black is mated with a puie bred 
white not cine ot flimr childicn of the 
next gciieiation is a pme-bicd They 
are as Mende l's law teac lies us to 
1 xpe*< i , all hybrids But none of them 
is either black or white, they are 
all a mixture ot the two colours known 
as blue lhe n when a blue Andalusian 
fowl is mated with anothei blue 
h\bnd, half the offspring will be blue 
hybtitls one cptat ter pure black and 
one quartei pure white 

Wliat may appear to be a departure 
from Mendel’s law is not really a 
depart uie at all, for m the case ot 
these fowls neither the colour blae k 
1101 the colour white is eithei dominant 
or roc essive, and so when a blac k 
and a white fowl are mated, the next 
generation shows neither blacks nor 
whites, but a mixture of the two 

Ix*t us all honour Mendel's name 


THE LIFE-STORY OF A WELL-KNOWN GARDEN PEST 



The life story of the daddy-long-legs or ciane-fly, that spidery looking fly with gauzy wings, a slim body and very long legs that come off 
if we touch them, is an interesting one and is shown here. When the female crane-fly wants to lay her eggs she rests on her legs as shown 
m the first picture, bores a hole in the soil with her ovipositor, and lays the eggs underground. These are shown enlarged m the second 
picture In due- course little grubs hatch out and start feeding upon the roots of the grass, which perishes as a result. That is why the 
crane-fly is a pest. When the grub or larva is full-grown it is known as a leather- jacket, and as it lives underground it is rarely seen, 
unless it is turned up when turf is being cut. The larva becomes a pupa and when the time comes for the imago or winged insect to 
come out into the air the pupa raises itself half out of the ground, as shown m the fourth picture. This it does by means of spines on its 
sides. The winged insect escapes from the pupa case and flies away as shown on the right, to begin the life-story all over again 
When boring into the ground to lay her eggs the crane-fly moves her ovipositor backwards and forwards as a carpenter does a bradawl 
when he is boring a hole. It is in the leather-jacket stage that the crane-fly is such a nuisance, doing great damage to our lawns 
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GATHERING THE CACAO PODS TO MAKE COCOA 



of thr cacao trec.^whot* botanical Voo?o?tte Gods " fu ^! * h * cocaine cornea It to obtained from the fruit 

grown in other tropical lands, including laree areas of Afnel andA.cV^ tk , The . cacao ‘ re * » a »»*>▼« of South America, but it u now 
pods which are attached to the trunk In^Khes by shlrt^tllfa and T«k hkefe !° beAr ,i rult Whe ? *" year * oId «» green 
As they ripen they turn first ied then vellaw A iw* 8 an thick cucumbers, are about eight or nine inches lone 

the upper Tnes are cutfrom the’ Item S? V *11 ** «" by ha^dand 

Ibc ta.de in fh. po. fbS cacao 



On the left our artist, Miss Betty Nation, shows the kind of life that existed in the Permian period of the world’s history, perhaps 8 million 
years ago, when there was a great uplifting of the Earth’s crust, and Africa and South America first appeared It was the age when 
giant tree-ferns flourished, but cone-bearing trees began to appear Amphibians were developing into reptiles These Permian reptiles 
were only a few* feet long, but they were the beginning of life on land Some of them had spiny crests down their backs Fish, which 
in earlier ages had been the highest living creatures, had now lost the lead In many Permian fishes the tail was becoming symmetrical, 
as in our living fishes of to-day The Permian age brought to a close the Palaeozoic or earliest life epoch of the Earth’s history On 
the right we see life in the Tnassic period, which succeeded, and which began perhaps 7 million years ago Of course, geologists vary 
enormously in estimating the duration of the various geological periods, but we have taken a conservative estimate In the Tnassic age 
there were many kinds of trees as well as ferns and in addition to invertebrate types many new vertebrates were appearing There were 
ichthyosaurs or fish-lizards, large land reptiles, and the very earliest mammals. Of the form of these mammals, however, we know nothing 
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THE HORNBILL CATCHES AN APPLE IN ITS BEAK 



The hornbill ptts its name from the appearance of its enoimous beak, which has on top a growth known as a casque This is some 
times very huge and piominent, and at other times more like a compressed keel as in the case of the bird in the picture, which 
has just caught an apple in its beak Owing to the size of the bill the bird looks quite top-heavy, but as a matter of fact the beak 
is very light, being mostly lollow, and does not interfere with the bird s flying Hornbills, of which there are several species all 
inhabiting the Old World Africa, India, Malaya, and some of the Polynesian Islands are omnivorous, and devour laige numbers 
ot mice, small birds, beetles, worms and so on Five or six hornbills will even attack a snake and worry it till it dies When the 
snake advances tlit hornbill protects itself by folding both its wings m front of its body The African hornbill s call note sounds 
like Coo coo and is so loud and distinct that it can be heard for a distance of two miles The nests are built in hollows m tiees 


PLANTS WHOSE BEHAVIOUR SEEMS TO EXHIBIT INSTINCT 


P I \N 1 S often move 
ind ut in t I k 11 own 
i n 1 t T i 1 m Silt ll i 
unrktd md finite in inner 
1h it wt might ilmnM si\ 
t h t \ exhibit instiiu t 
Indeed Anton k< rm i the 
t minus (it im in hot mist 
klmitth ns thit pi lilts 
possess mstiiut md lie ad 
\ met s is e\idcnt( foi this 
be hit the fict tint m in v 
phnts exhibit movements 
tint m purpose 1\ ad t pled 
to then own id\ int igt 
Whit is instinct lit isk-> 
but in unconscious md 
pm post f id »r In >n on the pirl 
of a li\ mg org imsni ' 

lb got s on to Lxplnn 
tint ui hut mstimts oi 
its working in «vtr\ spore 
in sc ut li ol Iht btst pine 
to sl ttli m ind in txtiy 
pollen tula as it grows down 
through flit rntrince 1* > m 
ovarv ami ipplies list If to 
one dthmU spot of lii onik 
never filling m its object A plant s action that seems to suggest instinct The Unarm bends 

The witt it low foot for its branches with the seed-heads towards the crevices of walls 

example in dtip water and shakes the seeds into the cracks, thus ensuring their safety 



f ishions its leives with hnel\ 
divided tips latgi ur jns 
sages and no stonnti while 
when it grows ilxnc tin 
surface ot the w iter its 
leaves have broul loins 
c onti at ted air sp it c s md 
nunu rous stom it i In olhr r 
woids it suits itself to its 
surroundings 

Stomata are very small 
openings or port in the 
surfaces of plants 

A remark ible example ol 
this kind of instinct in plants 
is furnished by a plant known 
as Lmana cymb liana, whit h 
grows on stone walls and 
similar places When it 
flowcis it raises its flower 
stalks from the wall towards 
the light so as to get as much 
sunshine as possible As 
soon, howc\ct as fertihza 
tion has taken place, the 
stalks begin to cuive back 
toward the wall so that the 
seeds mav be deposited m 
cracks and crc vices where 
they will be protected and 
eventually germinate 
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WHY MACHINES CAN BE MADE OF METAL 

Engineering triumphs are among the greatest wonders of the world to-day In fact, the engineers seein 
to be able to make machines to do practically anything except think Yet they would be quite helpless ^ere 
it not for the fact that the metals of which they make their machines possess properties which enable them 
to be hammered or pressed out thin, and also drawn out m the form of wire We could have no electrical 
machinery without wires Here we read many interesting facts about these properties of metal® 


1 1 is certainly a vuy fortunate thing 
for mankind that the metals pos 
stss two properties vi huh ire 
known bv the rither difficult hi ms 
malleability ind ductility’ lhoy 
stand for quite simple thing Milk 
ibilitv conns fiom tht Latin wend 
mdleo, ' which means * 1 belt with 
i h miTiu r and w he n \vt s ly a me tal is 
in dU ibl< w( iman that it < ui lx sh iped 
or extended l»y being be i1( n with a 
liminui Ductility conn s irom the 
1 tlm wonl duto 1 le id and to 
in th it i met il is ductile simply 
itK ms that it c m lx It d 


sin h as hoi si shoes We have no doubt 
stood in a blacksmiths lorge and 
watched him beating out the ml hot 
horseshoe on tlu anvil 

Nowad lys t nortitous misses of iron 
and she l can be beaten or tolled out 
b\ lmge hydriulu hainmeisoi bv gu it 
rolling nulls When the steel ingots u< 
cast at a stc el works they ite while m 
the hot and plastic state pissed thiough 
a rolling null when th* v ait squeeze el 
into sheets <n bus oi my foini tliat 
mi\ be ice] in reel this picssing ol the 
metal improves it is it squeezes it 


into \ moit -.olid and dur ible subst met . 

\iniour plites and the tubes loi big 
guns and sinnl u irthles «irc loiged m 
h>driu)ic pusses and this is done* 
slowl\ is much luttei ie suits are 
obtained bv slow toigmg thin b\ i ipul 
woik 1 lie huge puts ole nj. me and 
m ie hint s ue beat* il out b\ ste ini or 
h\diauh( 1m runt is mel smillei puts 
an ge ne r illy toige d into sh ip< by drop 
hunnurs l his te me spot ids to beat 
inj. when is tlu slow men in/ pusses 
sejue e /t the me t il 

It met els like lion ind te e 1 wert not 
in die ible the \ would of 


i dr n\ n out into wire 
i tine ids 

1 1 it we r i not fen tlu sc 
two pi ope rlies ot metals 
tlu e iiginc e is would not 

I ible to mike the 
wonde 1 1 ill in it him v 
vine h tlu \ now ])U due e 
t > dee all kind-, of work 
t i us It is be e i use 
me l ils e m bt be eten 
ind lolled mil eh iwn 
lit tli it tlu p uts wlueh 

i i ike up the ill iclune s 
in be loinud 

A Wonder ol Gold 

Of all nut ds gold is 

I I < most malleable and 
lue tile Ite iti be beaten 
into plate s or leaves so 
thin that it takes 300 000 
ol the m placed one above 
uiothci to make one 
ini li and the gold is then 
ti mspaient enough to 
illow rays of light to 
|).is> through Alu- 
minium can be lx aten 
to the 50,000th of an 
inch, and coppet to the 
p) oooth of an inch 

It is, howevu m a 
metal like iron that this 
malleable quality is so 
\ iluablt Of course, 111 
the old clays non was 
htaten out with a ham- 
me 1 by hand, for the fust 
nutal working tool was 
a hammer, the head of 
which consisted of a 
flint Nowadays, hand 
heating is carried out 
principally 111 the mak- 
ing of ornamental iron- 
work and m the making 
of a few small articles 



In this picture we see gold being rolled out into thin sheets It is one of the 
most malleable of metals, and sheets or leaves of gold can be made so thin 
that they are only one 300,000th of an mch in thickness and are transparent 


COM! s ( 1)T( ik V 111 11 

stiuck ind (ink when 
loll* cl or pH ‘■si d 1 Ik it 
m ille ibilitv mikes it 
comp it 1 tiv e In t isv with 
tlu l uge mode rn rolling 
nulls whic h in found in 
ill ste c 1 woi ki to in ike 
b 11s me! 1 ul ind Ik e Is 
ot .m ibsolulely uniloim 
tine kne s-. thioiif. liout 

In the Rolling Mill 

1 he u d hot met il is 
p issed thiough v e 1 \ 
lit iv n lolle ts, sh tpe d 
acc nidmg to requite - 
in* uts then it pisses 
thiough a se e ond p ur of 
lolle is and so on till it 
is of the uepuud size 
and sh ipi In the loll- 
ing null 1 plate is 10II1 el 
out in stages, passing 
horn oik pm of lolleis 
to another pur where 
the lolleis ire « losci 
together so tint the 
pi ite be tomes thinner 
and thuinei till at last 
it is of tlu n quire d 
t hit kne ss 

It is very nnuh the 
same sort of ope ration 
as the' housewife per 
forms when she tolls out 
the pastiy mi a paste- 
board She throws on 
the boat el a thick lump 
of plastic dough, and 
tolls it out again and 
again until it n moic 01 
ltss uniform m line kne ss 
and thin enough to go 
011 the pie 

In some' ot the large 
rolling nulls the stee 1 
may stai t as a thick lump 






MARVELS OF MACHINERY 


oi metal weighing more than a hun- 
dredweight, and it may be rolled again 
and again until at last it is changed 
into rods or sheets a sixteenth of an 
inch thick or even less 

The ingots nt steel which are cast 
tor the making ot tools are generally 
about a hundred pounds in weight 
liut those which are used lor the inarm 
iacture ol steel rails and plates average 
six tons in weight and are usually six 
feet long with a section two led square 
Sometimes, however, they are as much 
as ten tons, or even more For special 
work, however, the ingots are cast to a 
size suitable lor the tolling mill m which 
they will be pressed out into shape. 

When an ingot is rolled out the change 
in shape is mostly an addition to the 
length I lie piece ol steel does not 
become very much wider. The metal 
is not lolled out always in the same 
direction, lor it is tound that if this is 
dorte it usually becomes wccdc, and 
experiments have proved that bars cut 
from metal with then axes lying in the 
same direction as the extension of the 
inetal when it is rolled aie much 
stronger than it they are cut in the 
other direction 

The methods ol dealing with metal 
in the engineering shops have been 
brought to per lection in recent years, 
and lull advantage is taken of the 
malleable and ductile qualities of the 
metals 

The malleability ot metals varies a 
great deal as has already been indicated. 



The beautiful beaten ironwork canopy over 
an old well in Antwerp, made by Quentin 
Matsys, a 15th century painter 


Antimony, for example, cannot be 
thinned out by hammering It invari- 
ably breaks. We know how fragile it 
is from those small cheap boxes and 
caskets that are sold, and which, if they 
are dropped on a hard surface, break 
up as though they were made of earthen- 
ware or glass. 

Cast iron, too, is generally brittle 
although it may be made less so when 
it is heated for some hours with black 
iron oxide. During this process some 
of the carbon is removed from the cast 
iron, and it then becomes much more 
like wrought iron. It is the impurities 
in the cast iron, such as carbon, silicon 
and sulphur and phosphorus that make 
it brittle. 

When wrought iron is inanutactured 
from pig iron it is heated in a furnace 
lined with substances like hematite or 
magnetite, which supply oxygen to 
burn out the carbon, silicon and other 
impurities. When the hot, pasty pro- 
duction is worked under a steam hammer 
or in a rolling mill lurlher impurities 
such as slag or earthy dross arc squeezed 
out of it. 

Then? is a malleable iron which is a 
cheap substitute for wrought iron, and 
it is made by embedding I lie cast metal 
in iron oxide and then heating it for 
about two days, alter which it is cooled 
off slowly. Some ot the carbon is in 
this way removed from the cast iron, 
making it less brittle. Absolutely pure 
iron is not obtainable as a commercial 
product. 



A blacksmith at work making ironwork scrolls by beating them into shape with a hammer on his anvil. The hammer was the earliest 
of all metal-working machines. Now there are steam hammers for forging metal, the falling part of which in some cases weighs 100 tons 
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THE BIGGEST SHOVEL IN THE WORLD 



What would the men of old have thought of this gigantic steam shovel ? It car dig up a hundred tons of earth at one scoop and lift it 
f**t above the ground that ts to the height of a seven-storey building Its enormous size can be judged from the fact that a motor- 
rar can be put right inside the shovel This tool is used in America for moving coal, and we can quite undei stand that an apparatus 
of this kind displaces a large number of manual labourers It can be worked with ease by one or two men and the scooping up of 
the hundred tons of material and the placing of it elsewhere is earned out in a few minutes It does the work of hundreds of men 
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A RAILWAY THAT RUNS WITHOUT DRIVERS 


T in ki have be in mam suggestions 
for relievin'' tlio i oiliest ion 
caused bv tlu < \i r im n using 
traffic m tlic* stmts of London and 
one of the most scnsibli is tint imdti 
gioimd tube's should be const me tod 
and that all hc\i\\ goods should travel 
through these tubes in>tedd of .llxnc 
ground 11m would ]ia\r the ro.nl 
wa\ s m the streets free leu passe ngi i 
trailic and for the <«iniig( eil light 
good* t'Mithu with the thliviiy of 
he*.i\ le i good to then owner'- from 
spie die d st itions 

I his ina\ seem i gigantic ami mdly 
proposal but i*> a matter of fae t it 
would be le e ej 1 1 \ Ilian erne might 

think It j not .in untiled seheme 
for alie nl\ the (»enei il Po*-t Otfiee has 


they could be* dealt with by this rail- 
wa\ for it has been designed for a 
two minute service 

Alriadv a large* number of vans 
ha\e been taken off the streets as a 
result of the installation of this lad 
wav, fm as the Post Oilut officials put 
it the street congestion has been 
1 i lie \ c cl of i p>o van miles a dav 
That means th.it vans which used to 
travel in the streets for a total distance 
of i joo miles every dav carrying 
mails have disappeared The auto 
malic railway does their work 

At each of the eight stations there 
aic conveyor buckets for taking up 
the mails when they arrive 1 , and spiial 
eliutes foj sending them down 
when the*y are to bo despatched 


Of course the whole railway is 
electrically worked, the electricity 
being taken up by the tram from a 
cential rail The driverlcss trains are 
controlled fiom cabins by swatches, 
veiy much m the same way as signals 
are woiked No signals, however, aie 
needed as instead of laising or lower - 
mg a signal so that a tram can 
l>e stopped oi sent on, these trains 
aie started and stopped directly 
The switchmen m the control cabins 
wat< h the progiess of each train 
through then sections on illuminated 
diagiams, and can bring any one oi 
all of the tiams to a standstill when 
icquirecl by cutting off the electric 
current 

bach ttain is made up of three cars, 



One of the GPO ’s automatic mail trams being unloaded at Mount Pleasant Station, London 


an underground railway of this kind 
for the transport of marls m London 

1 his Post Oftuf tube i ail wav inns 
70 tret du p ioi si\ and a half miles 
uniltt the stiects of 1 ondon between 
Wmbihapil and Paddington and in 
addition to tin st ( nd si P1011*- then aic 
also si it ion 1 at livcrpool Strut the 
(muial Pn t (Mho it si If the Mount 
Pica-tint Sorting ( >(tu c tin Wr it 
C 1 tit 1 il Sorting C )1fi< c the Western 
Pali cl < Mint tlu Wistiin littci 
Ottui and the Paddington Sorting 
Oftiu 

llu ti mi w hull run on this unique 
railway hive no diivtrs 1 hi v arc 
entnclv mtomatu and ut they travel 
nt y*) nulls an hour md c my about 
30,000 hui s of marls every dav I vi n 
tl the qumiitKs of litlu and pantls 
sent by post should im nasi* moimouslv 


There are platforms at the stations 
for loading or unloading the trains, 
aud these vary m length from go feet 
to 3T3 feet The staff reach the 
stations bv automatic lifts 

I he railway is ot course, much 
smaller than an ordinary tube railway 
for passengers It is like some of 
those mmiatnie railways that are 
found in different paits of the country 
1 hi line has a two-foot gauge and the 
tunnel m which there is a double 
track is nine feet in diameter At 
the appioacbcs to the stations the 
trade is divided and each part runs in 
a sop 11 ate seven foot tunnel At the 
stations theie are two sets of tiacks 
each wav so that theie can be a slow 
and fast service some trams running 
right through the stations without 
stopping 


and theie are ninety cars altogether 
on the 1 ail way 

This wonderful railvvay was begun in 
101 3 but progress was stopped during 
the 1014 18 War, when the tunnel 
was used foi the stoiagc of national ait 
treasures wlmh were m danger from 
aerial bombardment 1 he railway cost 
li 500 000, which was a remarkably 
small sum for such an extensive and 
effic it nt system of tiansporl 1 f a more 
extended system for oidmary goods 
traffic all over London could lx* 
constructed at anything like a pro- 
portionate cost, it would be a cheap 
way out of the difficulties and delays 
of congested street traffic A some 
what similar undergiound railway sys- 
tem, but not completely automatic, 
has been built for the carnage of 
general mcichandise in Chicago, USA. 


NEW & OLD WAYS OF PREPARING THE SOIL 



In no branch of industry has mathmeiy made greater strides in a short time than in agriculture A century ago all ploughing, even in 
the most advanced countries, was done with a comparatively small plough drawn by horses and guided by a man holding the handles 
Then exactly a hundred years before this book was written the steam plough was invented by an English Member of Parliament named 
John Heathcoat, and from that tune to this the development of agricultural machine! y has gone forward by leaps and bounds The ex 
tent of the improvements in a century can be seen by contrasting the two picture s on this page Here we see what is known as a gyro- 
tiller at work on an Essex farm It ploughs and harrows at one operation and can complete an acte in one hour Seven powerful 
electnc lights on the machine enable work to be carried out at night ay ^pidlv and efficiently as in the daytime 



In this picture we see ploughing being carried out to-day very much as it has been done in England for hundieds of years The plough 
is drawn by horses and guided by the man in charge of the team If the land f s to produce crops the soil must be prepared, and this is 
done by breaking up the earth and exposing the clods to the effect of air Sun and rain Ploughing has always been one of the most 
important of human operations The width of the furrows or trenches made by the plough vary according to the character of the soil 
After the land has been ploughed it has to be broken up into smaller fragments, and this is done by a machine called a hanow, which 
consists of a frame with iron teeth that is drawn across the ground Sometimes a different machine, called a cultivator, with prongs 
is used The machine in the upper picture does the ploughing and harrowing at one operation 
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HOW BIG BEN WORKS AND STRIKES 



B> the courtesy ol the Offite ot Wmks ind the Loid Gieat Chamberlain s Department Mr L G Goodwin has been permitted to make sketches in 
the Clock Towei ol the Houses of Parliament and here we see how Big Ben works The power that works the huge clock is provided by heavy weights 
ot nearly two and a halt tons These arc suspended on wire ropes wound round drums, and the weights run down nearly the whole length of the 
Clock lower In the right hand picture we are shown how the hands are turned by the clockwork The drum m the middle is slowly revolved as 
the weij h! cues down and is regulated from going too last by an escapement in the fcim of a fan with three arms As the drum turns it works a 
sene 1 of lorthed and bevelled wheels which turn a shaft and this again, by means of another series of toothed and bevelled wheels, turns the shafts 
thst work the hand* F ith of these shafts consists of an outer tube which works the minute hand and an inner tod which works the hour hand 
The hands air so heavy tin minute hand being lourteen feet lonp and weighing two hundredweights, and the hour hand nine feet long and weighing 
even mote allhough shortei that they have to be counterbalanced The upper picture on this page shows the principle on which the Striking is 







SO THAT ALL THE WORLD CAN HEAR 



done By an elaborate senes of toothed wheel* 1 and cams too complicated to show in detail a lever is operated which pulls the rope and moves the 
dapper, so that at strikes the bell The drum on which the rope 1 evolves is prevented from going round too fast by another lever which is operated 
by the clockwork and holds the wheel only releasing it at the required intervals for striking the bell The end of this lever is worked by a form of 
cam known as a snail For chiming the quarters another drum has a similar airangement multiplied four times The drawings are greatly 
simplified to show the principle, but it is impossible to show all the details for chun ng and striking The desired result is obtained by a Irain of 
geared wheels and an arrangement of cams The clock is wound up by an elect! ic motor and lighted by electric lamps The dials of Big Ben 
are twenty three feet in diameter and their centres are 180 feet from the ground The figures are two feet long and the minute space is a foot square 
The pendulum is thirteen feet long and weighs four hundiedwughts Big Ben the bell weighs 1 j } tons and the hammei four hundredweights The 
four bells which chime the quarters are all of different sizes and weigh altogether eight tons This picture should be studied with those on page 315 
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WHERE A 14,000,000-TON METEORITE HIT THE EARTH 



Thousands oi years ago a great meteor ite struck the Earth in Arizona The tremendous impact of the white-hot mass made a hole about 
600 feet deep and nearly a mile across Fur ther the blow as the meteor struck the Earth threw up all round the crater a great rim that 
stands about 160 feet above the level of the surrounding plain This photograph, printed here by the courtesy of The Engineering and 
Mining Journal, gives a very good idea of what the Meteor Crater as it is called, looks like when viewed fiom the air The great Swedish 

scientist, Arrhenius called this “ the most interesting spot on Eaith ” 



Heie is another view of the Meteoi f latei in Arizona, as seen from the air, published by courtesy of the Carnegie Institution For more 
than twenty years engineeis and scientists have been trying to locate the buried meteorite, and more than £100,000 has already been 
spent m borings It has recently been announced that the searchers have come upon some metal about 700 feet below the present 
crater floor The reason for searching for the meteorite is not purely scientific It is believed that the metal alone will be worth millions 
of pounds One scientist estimated that the meteorite must liave contained at least 14 million tons of iron 
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STRANGE MESSENGERS FROM SPACE 


It has been estimated by astronomers that between ten and twenty million meteors enter the Earth’s 
atmosphere every day. Most of these are burnt up owing to the intense heat generated by friction with the air. 
But now and again fragments reach the Earth, and are known as meteorites. On several occasions giant 
meteorites have reached the Earth, but never has one of these big missiles struck a city or an inhabited 
region. This is lucky for the dwellers on the Earth. Here we read many interesting things about meteorites. 


O N the night of June 30th, 1908, 
some observers in England 
noticed that the sky was so 
brightly lighted up that they were able 
to read out of doors at midnight. This 
unusual glow in the sky was not due to 
a display of the Aurora 
Borealis, so what could 
have caused it ? No one 
could say at the time, 
although certain seismo- 
graphs registered earth 
tremors, and some delicate 
instruments known as 
microbarographs, w h i c h 
show small changes of 
atmospheric pressure, re- 
routed a series of waves. 

It was some years before 
the* explanation was dis 
covered, and then some 
Kussian scientists found 
that on the night of June 
30th, iooH, an enormous 
met ot ir i t e , c rash 1 1 ig t lirou gh 
the air like a huge ball ol 
lire, had struck the 
Siberian Forest 500 miles 
north of Irkutsk, com- 
pletely devastating an area 
of a hundred square miles. 

Scarcely a tree was left, 
standing, and at the place 
where the meteorite struck 
the Earth a crater-like de 
pression as big as Kent and 
Essex put together had 
been left. The tremors set 
up by its impact were felt 
three thousand miles away, 
and the sounds of the 
bombardment were heard 
six hundred miles away. 

If this meteorite had 
struck London it would 
probably have wiped it out, 
for not only does the rush- 
ing wind which a meteor 
creates lay everything low 
for miles around, but the 
meteorite itself, heated in- 
tensely by the friction with 
our atmosphere, explodes 
owing to the sudden 
expansion o*f the gases 
within it. 

In 1950 a prospcctoi 
named Frederick Chubb 
was searching for gold in 
a district of northern 


Quebec between Hudson Bay and 
Ungava Bay when he found a crater 
with a circumference of 6J miles and 
1,350 ft. deep. Scientists later estab- 
lished that the crater, called the 
Chubb ('rater after its discoverer, 


had been made by a huge meteorite 
which fell on the ground between, 1 2,000 
and 15,000 years ago. 

When it struck the earth the 
meteorite exploded ami in addition to 
blowing the crater in the ground threw 
up a rim of granite rocks 
550 feet high. The middle 
of the crater is filled by a 
perfectly ciicular lake 850 
feet deep. The meteorite 
must have struck the 
earth at a steep angle, as 
the crater is like a tilted 
cup, with one side con- 
siderably higher than the 
other. 

Another huge meteorite 
struck what is now the 
State of Arizona in 
America, and made a 
crater 4,000 feet across and 
550 feet deep. Some tons 
of meteoric iron have been 
found in and about the 
crater, and borings have 
l>een made to get at the 
great mass of the 
meteorite that probably 
lies below the ground. 
Scientists tell us that this 
Arizonameteoritehad a dia- 
meter of about 400 feet and 
weighed 14 million tons. 

Other large meteorites 
have l>eeii found, though 
not comparable to these 
in size and weight. Cap' 
tain Peary, the Arctic ex- 
p 1 o r e r , brought from 
Greenland a large iron 
meteorite weighing 36 J 
tons, which is now in the 
American Museum of 
Natural History. 

In the Natural History 
Museum in London is an 
iron meteorite weighing 
3$ tons, found in 1854 
near Melbourne, Australia. 

Men of science have 
estimated the number of 
meteorites which actually 
strike the Earth's surface 
every year, and the esti- 
mates vary between 700 
and 4000. Even if we 
take the smaller number 
it seems marvellous that 
these messengers from 



A meteorite as big as the dome of St. Paul's nearly hit Falmouth in 
1929. If such a messenger from Space were to strike a building 
like a cathedral in the centre of a big city it would not only wreck it 
but probably destroy a great part of the city as well. 
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WONDERS OF THE SKY 


Space alw iv s stern to strike somt un 
inhibited j>irt of the I nth or fill into 
tlu. st i llutc is no mold of m\ 
pt ison h mug bit n killed by Hit i ill til 
a trn tt ot itc 

Nevertheless theie hut 1« t n stunt 
n irrow t st ipi s On t lit miiin^ of 
Pt timber 2hth ro^i m enormou 
nu t< nt w ls stm m tlit sk\ ibovt 1 lit 
cit> ot 1 isbon 1 1 }> t > t <1 ov i 1 1n t it \ 
\Mth i ion liki ui t xpr s (t mi ind 
the tnuntis i omul w is light* d up for 
milts Obsuvtr dttluttl tint 1 1 it 
me It or ipp 1 1 < « 1 ibout tine < turn s t lie 
si/t of tin Moon t-.it i^ re n in tlu si v 
It w i tlu n prob Lbl\ ft mil 50 to So 
milts ibovt tin tit\ ind t irtini it < ly it 
1111 st d tin ut\ ind stilus to hive 
huitlid into tin Atlmtu Oct in 

T it tie moil thin two \i us be foie 
liuuelv in th< t u 1\ morning >1 |uly 
28th 10 ) 1 mill u nu tt inti ippt u 
inf. m m\ times bnghtii thin tlu full 
Moon w is obse r\ t tl 1 ushm* 
ovu ( otiiw ill not fir tiom 
I ilmouth It lust ol ill 
shout with 1 git t msh blue 
light whith tinned to 
01 nif. « yt How \siutt 1011 
of Jo u <1 t \plo ions u is 
ht ml in pi it t s 1 i 11 i]» ut 
1 I'tn/inu Iowt\ md 
I iskt ud 1 01 1 un iti 1\ tin 
llso p isst d o\ti the town 
ind tin illy di\ 1 1 into t hi 
st 1 \ s t 1 < n < m t 1 who 

in il\ st d tin \ u i< ii it pm ts 
ot ob 1 \ 1 1 ill ul it< <1 th it 
it h ul 1 di 1111 fe 1 of ibout 
1 )0 f it win n hi t obst 1 \ t d 
mil o must Ii i\ 1 bee 11 
bif, « 1 111 m tlu dom< of St 
J ml ( it hi di d 

A Capital in Dangei 

In 1 S »< i | nut w 1 
t nisi I m M ldt id l v tlu 
burst mil 1 1 in ti< nit ] 11 t 
o\ e 1 th 1 1 1 \ 1 1 w is on 

1 lit 111 1 inn* t I I hi 11 11 \ 

1 >t h it h ill ] isl unit 
1 111 nijL lint mull wi 1 1 lie 1 
th il t ht sunlight bet 1 me 
ud 1 nl\ tlinuni 1 11 id th n 
1 t liund it 11 < 1 tiling 

s und w is hi ml 1 th m h 
thoiisind if t inn hi w 11 h in tiitd 
ol ti tlui 

ill f nth tit mill 1 on it builtliHs.s 
wti< dun i td md 1111m wind m pm s 
wtu h itt t 1 S urn pt t pi th »u*ht 
it w is m tilth pi \kt othi is tint 1 
it \ luti n Inti 1 n 1 1 n ut I ut tlu 

1 il 1 11 t 1 tlx ti mbit w is th 1 111st 

111 t m t >ntt it 1 Ik 1 Id ot ibout 

1 Sj mil il \ 1 the t it \ M ) t >1 it 

w< nt t il 1 iliist m t ht ur but i 
hnwtt <1 t m till <n tlu tit's mil 
t \ 1 1 il ] ] I win it 1 1 111 1 d 

It is n 1 sm | 11 in t h it p >pl w it 

*1 ii me 1 1 th<\ \mh in tlu ild 1 1 \ s 

Mm) pipit thud tint tin st it mint 
ui till tenth t h k pt e t ot ]oshu 1 in tlu 

Bible Tin 1 id t ist d mn gu it 

stoiu s li tun II in n nlti'. to i till 
of nuUontt md I i\ \ tin k nnin 
lustomn tills how it 1 umd stoiu s 
em tlu Mb in M unt 


On tht night of November 27th 
1010 1 *1 mt inittordi w is set 11 b\ 

minibus o( jxopk to fill into I ikt 
M11 In,- in 11 ippt irtrl fust is 1 grt it 
bill of lut white md or ingi in colour 
ind llicn is it lnt tin w itn 1 pill Lr of 
11 mu 1 hunditd It 1 1 high w is setn 
I In it w is 1 grt it rou is it rushed 
tluou^h tht in ind whtn it struck the 
w it 1 1 tin 1 nth tumbled 

Whit ire tlu se string messengers 
tint come to emi 1 irtli out of Sp 11 1 * 
Wt Ii tv e dre idv stm on lh h t noth it 
millions of melton 01 shout in* 
tit tint H ish <k r oss t he sk) md lit 
burnt up in our itiuos]ihere tvir\ ir 
in fi igriit nts of tonnts md these 
1 ir^ 1 1 m is 1 s m i> h iv t the s mu origin 
On tlu at he r hind some istiononn rs 
bt lit u tint they hive in some (list mt 
i*t been hot up out of vole mots 011 
tht I irth ot the Moon 01 ont of the 
pi mils A speed of six miles isnond 


is sulin 11 nt to e 111 \ 1 bod\ bt \ onci the 
u u li oi tlx 1 nth s jii i\ it it inn md a 
b xl\ hot up from tin Moon with tile 
sp e 1 of 1 mil 1 itond would le ivt 
1 li it s it lilt e 1 m < \ u 

A Violent Return to Earth 

It 1 tin it tu iput tone iv iblt 
th it m it It 1 t j i tt d bv \ 10I1 nt v ole Mile 
n on tlu 1 irth 1 1 on the Mom 
m 1 Min 1 linns iuilIiI Invt bt e n st 1 
ti i\e Him tin mi li ]> it I In n in some 
w i\ th s might line t onu ig tin 
within t i ie it li t f <1111 pi me t s ittl it 
ti mi ml so hue b n hi ought to 

I nth m tlu diumtie nunner ele 

I I lf>e d 

« )t lie 1 istiouonu is think th it tlu se 
hugt m teoiitts in iv bt fr igm nts of 
th Sun 01 of some luavenk bod) 
brok 11 oft in Ion* list mt igt s Still 
mothei the 01 \ is tint ol Sir Norm in 


I ock\ ti who be lieve s that all the suns 
md pi me ts onginitcd in meteors, 
which btt line missed together and 
gn w biggt 1 and bigger as mote and 
more, nu teoTiteseaim togethu Whtt- 
cvti tlu 11 origin the) art 1 ver) real 
fit t 

"Various mines are given to these 
stiangt visit 01s lluv die gcnci ill) 

t ille el me tt onte s a woid which nu ans 
something 1 used on high but the) 
ait also tailed bolides which simpl) 
mt ms inissilt s I hi n scientists givt 
them spend names ice 01 ding to the 
111 iti rial of whit h the \ art in tele A 
nut i out 1 consisting elm fly of non is a 
side rite from the Cintk word sidtros 
mt lump non Out composed ot mv* 
md stone is e dlid 1 siderohte 1 word 
m ult up fiom tlu (nick winds lor non 
md stoiu whili those wlm li consist 
almost wholly of stone are known as 
uiohtis which simpl) means air 
stones When tht fr ig- 
rnints are burned up in the 
I irth s it niosphe 1 e md 
never actual!) re leh the 
ground in solid m issive 
foim tlu) in gtncrdl) 
e ille d nu tc 01 s 

I lit 1 iti 1 oiel k t 1 v 1 n 
thought tli it the *tuns ot 
lilt might hivt rt 1 heel the 
I 11th b\ me ms ot meteor 
ifts but tht 11 is not v ult nee 
wh itevt 1 of this No or 
g mic tints h ivt t vti \t t 
be c 11 found in 111 e 1 1 ot 1 1 
tones 

A Thin, Black Crust 

When it it u lies the 
I nth 1 me teni lit hi 1 
thin bl it k trust tov trin* 
its t ufsidt Som times this 
k gl s \ like \ iimsh It 1 
t ui td b\ tlu fusion of tin 
mu I u t dm ing f In nu ft 01 
ite s rush thiough 0111 
if mo pluit (m n< 1 ills 
then irt pits mil hollows 
whit li in known is thumb 
m 11 ks bt c msc flit \ look 
like flu m u ks m nit b) flic 
piissm* ot the thumb into 
sott putt\ lluv ut be - 
Jit viil to be due to the binning up 
of flit mot fusible swbMinces 

I11 jSoo it Pultusk ui Pol ii id the 
it unit nts ot 1 meteorite whith fell 
Hurt wtu sud to number ovti erne 
bundled thous md and tlu se v mt d 
in \\ 1 1* lit horn y>o pounds to 1 fe w 
gi mis the whole weighing ovci 1 ton 
liie ensli like tint of thiuulei which 
u comp mi s the 11 n\ d of a meteorite 
is putlv dm to the smith n lush of ur 
into the pm traversed b) the 
nuttonti uul puth due to tht me it 
msh of tlu missile tluoiigh the ur 
I lu 11 the explosion ot the meteorite 
■.omuls like the bin sting of a bomb 
md tlu rolling sound following tlu 
detonation rs tint like thunder to the 
eelioes from the giountl and t louds 
About tlm t) e lu tme il c k mt nts have 
been found in the mcttoiifes that have 
struck the E irth but no new ones 



A giant meteorite that fell in Denmark long ago It is now to bt 
seen in a Copenhagen museum 
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THE POOR LITTLE NINE DAYS’ QUEEN 

The story of Lady Jane Grey, who was forced upon the throne of England against her will and, as a result, 
lost her head on the scaffold, is one of the saddest in English history She was the granddaughter of Henry 
the Eighth's sister, and so had Tudor hlood m her veins But she had no right to the throne, as others 
came before her, and those who made her Queen were seeking only their own interests The gentle, clever 
little girl reigned for only nine days Here is the pathetic story 


W hin Henr\ YI1J diea Ins poor 
little weakling son 1 elw ml th< 
child ot lus thud wife J inc 
b( \ mour c unc to tlu tluoiu lie w is 
onl) ten \ cars old, so oln lousl) though 
he reigned hi did not lull I he Gove in 
nu nt of th« eouiktrv fell into tlu hinds 
of the noble* all ol whom win seeking 
the u own adv ineunuit lathe i than the 
good of 1 nglund 

I he kings une le I dw it el Seymour 
pi lsu ule d the King s C oiiik ll to m dec 
him lord Protector md to btb 4 ow 
upon him in the King s nunc the title 
ol Duke of Some i set 
Somerset was i Pio 
te st mt and the Kit if. 
liimse 11 )i l el bee n 
b rnu l li t u p a a 
1’iote st mt so thit 
Ihos who be lie v tel m 
the it tot me <1 f nth now 
be g in to ge t the llppci 
h md m I nf.1 md 


Kit in as lit fore the common people 
in all the country aiounel we m told 
e lapping the n hands lor joy 
Soon other villiges ami towns fol 
lowed the same eximplt and then 
when orders e mu iiom London to 
punish this tcsist mee i re be llion biokt 
out I litre wu some hud tight in), 
and Txetei was besieged but tin 
(lovernme lit foiees e\entuall\ won and 
aftei the rebels wetc dele ate el then 
le idtrs weie put to death 

lhcn another rebellion biokc out in 
the 1 isteri Counties not on the 


giounds ot religion but because some 
ol tlu git it lindnu tiers weie enclosing 
the common lands which hid alw i\s 
been used bv tlie people 

I he it were w longs on both sides 
but Bishop L dime i mult it epnte ele u 
in a set mon which lu preached tint 
though he it £ aided both patties u 
eovetous yet the libouiers nail) hid 
a right to the usi of the 1 mils 

llu pooiest ploughman is in 
( hi 1 st said he tepid with the 
gie itest pi me e that is let the m the it 
tou hue sufficient to m nut mi them 
md to hnd the m the n 


Fixing a Language 

I horn is ( i i n m e i 
bee imt Art hbidiop ot 
( mteiburv and pro 
du r el the iir t edition 
ot the Book ol C emu non 
Priyci which with 
in my niodifie itions is 
-*till the i nl< of service 
toi the C hurt h of 
1 ngl md I h it to- 
f.e the! with tlu 1 nglish 
Bible pi ictie illy lixt d 
the J ngh h lmguige 
in it > pie se rit for in 

But the i< were ill m \ 
people in the country 
nobles and lesser folk 
wht) waited the old 
icligion md when the 
oidti w is given that 
the nt vv l'liver Kook 
w is to be use el in the 
e liuie lus this w a 4 * 
nine h rcse nted 

\s tile elcigyilldn 
was going into a c lunch 
in a Dartmoor villige 
the ]> a i l s h i o n e r s 
dee Dud that they 
would have *nonc of 
the new fashions but 
would stie k to the old 
religion of then fat lit is 
1 here upon tht pncst 
put on his vestments 
and read the strvice m 



Roger Ascham, who was tutor to Queen Elizabeth in her girlhood, visits Lady 
Jane Grey while the members of her family are out hunting, and finds her read- 
ing Plato From the painting by Horsley 


met ants 

lie we nt on to show 
that tiny must have 
sheep and ( ittle if 
they we it to live, and 
] dough md that pis 
tun was absolutely 
nee essay for the sup 
poit of these aiiim ils 
Anel pistux ( the y 
cannot hue he said 
li tlu 1 mel n take n 
m and enclosed fie mi 
them 

Revolt In Norfolk 

Wlu n eommissione 1 1 
weie '•ent into the 
1 istein Counties on 
the pit te ne c of holding 
in 1 n <| u 1 1 > tlu y 
looked so fierce and 
fiowned so thie ite li 
ingh on the poor 
pe ople 1 h 1 1 t h e <■ e 
dueel not give tvi 
deuce or ask lot 1 lie u 
rights 

lhcn the n be llion 
broke out md the y ity 
ot Nniwieh wassei/ed 
by the nbels 1 )k 
G ove Hunt i it h 1 1 e d 
German troops to li^ht 
them duel it list the 
i c be llion was put 
down At least io,e>oo 
men hid been killed 
in the two outbreaks 
Naturally the mm 
at the he tel of the 
Government the Duke 
ot Some i set came to 
be gre illy hated Not 
only did lie mism in igc 
ad in > at home but 
foicign affairs were 
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also badly conducted, and «is he was 
very Oitt illations and livid in di- 
stal e having am.i-.sed a huge lot t him 
out ot lands taken from tlu* ( lunch, h< 
gave great utlence to all suits of people 

lhs bittt lest em m\ \va> Diidlrv 
Karl ol Waivvick and this iioblitiiin 
plotted against Somerset till at list 
he lelt strong enough to stnke He 
accused the duke ol making .1 dis 
gum ful peart vutli hraiue and giving 
up Hit* King of I rigland 1 light > 
Somoistt was tried for high tn.hon 
found guilty anil soon alfctwartls 
lx lit .idt d on 'lower Hill 

I h< n Dudley Ixt aim tlu most power 
fill man in flu realm anti per 'traded 
tlu King to raise 
him to the title of 
Dukt ot Not thiimbei 
kind 

1 he hov King hail 
a s< < ond t ousiii, Lad} 

|au< ( at \ who was 
tlu gi andd mglitt 1 t)| 

I h m v Mil- i-tcM 
M ir\ .uid it wa^ 
umhistood that a 
mat tiagi was to hi 
an mgt <1 lx t wit n the 
King and htr Hut 
N o 1 t h 11 in be 1 land 
w lio \t.h 1 vi n inoit 
a 111 bit 1 o 11 than 
Sonu 1 a*t had p! ins 
>f Ins own H< mar 
1 ltd hi son lord 
(lUildloni J>udk\ to 
Ladv ]ant (iiiy and 
it w ii soon quite 
(leu wh\ Ik hid 
doni ill tlu-. 

I ad\ |aru Guy 
vva pi 1 h ips t lit most 
I >t . 1 1 1 1 1 f 1 1 1 (hu.uter 

that tlx I udois 1 \ ej 
produced It h.is 
lx in said ot hi 1 th.it 
slu w is atloi in d wit h 
evetv attribute that 
is lovcl\ in donnstK htc, while her 
pn tv liarning courage, and virtue 
qualifml hei to give lustre t ) a down 

Sht would have lovi d a quiet life 
ol -tudv and good winks, but it was hei 
midoitum to btioim the shuttlecock 
01 rival st.itesmi 11, and she was tossed 
luMui anilllutlui as policv clem uided 
without an> regard for hei own lights 01 
w ishi s 

Ilu parent- cared nothing lor her 
except to make usi of her toi then own 
advancement and tlu v 1 vi 11 took 
mom v horn Loid 1 homas Se\mour 
who paid thim to give pei mission 
loi then daughter to lx 1 mm his 
waul Si\iin)iii a brothel of the Lord 
I *i otei tor Sonu r-.it vv anted pow ei 
ovei hi 1 in oulci to make hei marry 
I dw.uil VI It should be explained 
t li«it waul >hip gavi thi power to dispose 
ot a gill in ma mage 

Now m this matter Lord 1 homas 
Seymour had been acting as the bitter 
enemy of Ins brother, the Lord Pro- 
tector, for Somerset, while in power, 
had determined to marry his own 
daughter Lady Jane Seymour to the 


young King. Somerset tliereloie had 
impeached Ins brother Lord I homas 
and had had him beheaded, and, as 
vv is alw ivs done m the case of traitors 
at that tune his body was divided 
info tour quaiters As we have seen, 
Sonu 1 set himself came to the block 
not vei v long .liter 

1 he i*\h nt ion ot Seymour put an 
end to tlu wardship of little Jane, who 
now 1 etui neil to her own puents home 
at Hiadgate, near Leicester Here she 
was able to do what delighted her, 
namelv to pursue h t studies 

We are told that the famous tutor 
ot Oueen Lhzabeth, Koger Aschum, 
one day paid a visit to Bradgate and 


in passing through the p.nk noticed 
that the Marquis and Marchioness of 
Doiset the patents of Lady Jane, and 
all the ladies and gentlemen of the 
household weic engaged 111 hunting 
He could not, however, see little Jane, 
and when lie made inquiries he was 
told that she was in her own apartment 

Two Sorts of Pleasure 

1 le went to the house and asked to see 
hei, and when he was shown into the 
room lie iound her reading Plato in 
( »ieek, " with as much delight as gentle- 
men read a merry tale " He ex- 
pressed his surprise, and asked the 
girl why she relinquished such pastime 
as wis Iound going on in the park 

Jane leplied with a smile, “ T wis all 
then sport in the paik is but a shadow 
to that pleasure F find in Plato Alas, 
good folk they never tclt what true 
pleasure means M 

" And how attained you, madam/' 
asked Ascharn, “ to this tiue knowledge 
of pleasure > And what did chiefly 
allure you to it, seeing that few women 
and not many men have arrived at it ? M 
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“ I will tell you/’ replied Lady 
Jane, "and tell you a truth which 
perchance you will marvel at One 
of the greatest benefits that ever 
God gave me is that He sent me, with 
sharp severe paicnts, so gentle a 
s< hoolrnaster ' 

“ When I am m presence of either 
fatlici or mother, whether I speak, 
keep silence, sit, stand, or go, eat, 
dunk, be meny or sad, be slewing, 
playing, dancing, 01 doing anything 
else, 1 must do it, as it weie m such 
weight, measure, and numbei, even as 
perfectly as God made the world, or 
else I am so sharply taunted, so i ruelly 
threatened, yea, presented sometimes 
with pinches, nips, 
and bobs and other 
ways (which F will 
not name for the 
honom 1 bear them), 
so without measure 
misordeied that I 
think m\self in hell, 
till the time comes 
when I must go to 
Mr \\ 1 trier, who 
1 1 a ( h e t h meso 
gentl\ , so pleasant 1 \ 
with such f.ui allure 
merits to karimig 
th.it I think all the 
time nothing winks 
1 am with him \ml 
whin 1 am i.illid 

from lum I fall on 
weeping, he i a 11 si 
whatever 1 do else 
but J< .lining is lull 
of gnat trouble 
fear, and whole nus- 
hking unto me 
And thus my book 
hath been so much 
my pleasuie and 
brmgeth daily to me 
more pleasure and 
more, that m respect 
o 1 it, all o t !i e 1 
pleasures, in very deed be but trifles 
and troubles to me " 

Flow sad it is to think ot this gentle 
little girl, who might have been 

full of good spirits and tun, driven by 
sheer oppression and cruelty to find her 
sole pleasure m the study ot the 
i lassies The " pinches, nips and 
bobs," not to mention the other 

punishments which little Jane does not 
detail, tell a teinble story of her early 
life We know from other sources 
that she was beaten by her father when 
he wanted hei to cany out his com 
mands and marry the Duke of Northum- 
berland’s son. 

John Ulmer, a learned Swiss theolo- 
gian who was the protege? of her father, 
writing to Henry Bullmger, the Swiss 
reformer, at Zurich, says, reieinng to 
Jane, " For my own part, I do not 
think there ever lived anyone more 
deserving of respect than this young 
lady, if you regard her family , or more 
learned, if you consider her age , or 
more happy, if you consider both/' 
Ulmer enclosed a letter which Jane 
herself had written in Greek to Dr. 



Lady Jane Grey being urged, much against her will, to become Queen Fiom the 
painting by C R Leslie, R.A. 
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Bulhnger After %mc references to 
lehgioti Jane savs 

,J I now come to that pait of your 
letter which contains a commendation 
of mvself, which, as I cannot claim so 
also 1 ought not to allow , but what- 
ever the divine Goodness may have 
tx, stowed on me, 1 ascribe wholly to 
Himself, as the chief and sole Author 
of anything m me that beats any 
semblance to what is gpod and to 
Whom 1 entreat you, most at com 
plished sir, to otter yum c onstant 
pruyeis in my liehalf that He may so 
duet t me and all my at tions that 1 may 
not lie found unworthy of His great 
goodness ” 

An Amazing Child Scholar 

It reads more like the letter of a 
mature scholar than that of a young 
gul of thirteen 

At this time, we are told, she was 
well verged lioth in Latin and Gtoek, 
ind was \ ery desirous ot stud's mg 
Hebrew She coircsponded on equal 
funis with scholars and at least one 
learned book is believed to have been 
dedicated to hei by a distinguished 
for* ign sc holar 

She was indeed 
the wondci ot her 
ipt , and astonished 
all those who \isitcd 
Jim home Ulinei 
m anothci Icltoi 
su> “ \ oil vmII 
< lsily understand 
t h< c xt« nt ot the 
itt umiiMib ot tht 
I uly Jane b\ the 
1 c t t c r whu h s li t 
wmte to Bullmgu 
Tn truth I do not 
think that among alt 
the I nglish nobility 
foi many ages past 
there has arisen an 
individual who to the 
highest excellence of 
t dent and judgment, 
has united so much 
diligence and assidu- 
ity m the cultiva- 
tion of every liberal 
pm suit , for she is 
not only conversant 
with the more polite 
accompli shments, 
and with oichnary acquit ements. but 
has also so exercised herself in the 
practice of speaking and arguing with 
piopnety, both m Greek and Latin, 
that it is incredible how far she has 
advanced already, and to what per- 
fection she will advanc e in a few years , 
for well I know that she will < omplcte 
what she has begun, unless perhaps she 
is diverted from her pursuits by some 
calamity of the times ” 

1 best' last words were certainly pro- 
phetical, but little did Ulmer or |ane 
realise how sad and tragically they 
would be fulfilled 

In due course poor little Jane was 
mained to Guilclford Dudley She 
did not want to marry him, but her 
father, who had now been made Duke 


of Suffolk, was insistent, and we are 
told ihat hei leluctant submission 
fo the marriage was extoitid by the 
uigoncy of her mol her and the \iolencc 
of hei father, who compelled her to 
accede to lus commands by blows 

Merely a Pawn In the Game 

Poor little lain*, she was both learned 
and beautiful but she wa> short and so 
she was made to wear i hopincs oi <mk 
shot's al>out foui inches in height to 
give hu a more majestic appeal ante 
She was led to the altai and now a new 
Lrioi was added to her life lor she 
dreaded hei father in law and ab- 
horred Ins wife' \ol she was con- 
demned to go and h\e with them at 
the ir home on the 1 hames Sion House 

1 he Dm hess oi Northumberland h id 
promised at the wedding thU the poor 
child should In' allowed to renmn with 
ho inothu but when fine iskcd for 
this promise to be fulfilled the Duchess 
was futious and insisted that she should 
stay at Sion 

lhe explanation was quite simple 
Henry VIII and Ins Pn lumen t had 


disinheuled the Princesses Mary and 
Elizabeth, and Noi th umber land had 
persuaded the young King whose 
health was so bad that it was clear 
that lie could not live long, to make 
Jane his heir 

The Duke’s idea m marrying Ins son 
to Jane was that he should really become 
the luler of the kingdom Indeed after 
Edward died despatches to foreign 
amhassadois referred to Guildford 
Dudley as though he were ictually 
king and not meiely a consort 

Poor little Jane was always being 
dragged about from place to place in 
pursuance of the policy of her relatives 
Even when she was ill she was made to 
ride on horseback, and now, although 
her health was bad, she was rowed up 


and down the river between Chelsea 
and Sion House 

One day she was suddenly summoned 
to Sion, a two hours’ journey on the 
river 

" When we anived at Sion,” she 
says ” 1 found no person there But 
thither came directly attcrwaids the 
Maiquis of Northampton, the* Earls of 
Arundel, Huntingdon, and Pembroke, 
who began to make elefe rential speeches 
bending the knee before me, and their 
example was followed by several noble 
ladies causing my cheeks to be suf- 
fused with blushes My distress was 
fuither increased when my mother and 
my mother-in-law, the Duchess of 
Notthiimberland entered and per- 
formed to me the same homage Them 
came Northumlxuland himself, and as 
President of the Count it declaicd to 
me the death of the' King ” 

The Cat out of the Bag 

'lhe cat was out ol the bag, and the 
Lady fane' was told th it she was yueen 
of l nglmd She' tells us that she was 
stunned at the news and fell to the 
ground w< oping piteously and dole 
fully lamenting her 
own inuifhc ieni y and 
tlu dc atli ot the King 
” I swoon* d in 
deed and lay as 
de id but whi n 
bi ought to myself l 
raised my sc It cm my 
km es and piaycd to 
(iod that if to suc- 
ceed to the tlitone 
was indeed my duty 
and my light lie 
would aid me to 
govern the lealin to 
Ills glory * 

She was taken ott 
to the lower just 
as though she weie 
a pnsonri wine h 
indeed she was and 
all the tuppings of 
loyalty wc re given to 
her She was pro 
claimed as Oueen 
by the hei aids, but 
the public were not 
enthusiastic, and a 
potlxiy for expressing 
disgust, had lus cais 
cut ott and was pl.u f cl m the pillory 
lhe Crown Jewels were presented to 
Jane and she* was told that he r husband 
would be given the title of King 
lo this she would not agiee, although 
she* promised to make him a duke 
Her husband and his parents were 
tunoimbr angry, and Jane tells us that 
she was maltieated by my husband 
and his mother ” No wonder she became 
very ill, and believed that she was 
being poisoned by the Duchess of 
Northumberland But, of course, that 
was not the case for the Dudley family 
had every interest in keeping Jane 
alive 

There is no doubt that Northumber- 
land’s idea was that his son should really 
become King Guildford I of England 



The arrest of Lady Jane Grey. From the painting by Deveria 
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mu! In Unci and that his sons wife 
Jam should Ik very su Ikji dm lit I he 
pt oplt of 1 ngl md howt vt i thought 
diften utly 

A plicard w is plated on a pump m 
I ondon 1 tiling tint tht Princess 
Mnv had luiri nioel timed quun in 
ivtry town and city m ingland 
1 ondon alone ixtcpttd and this wis 


greet faults can be solved by a willing 
and ingenuous acknowledgment of 
tin in 

Poor Jant s nine days nign was 
ovt r Sh< w is now indtt d a pi isoner, 
together with her husbind and father 
m law md all her prone rty was seized 
Hut while many of tne plotters were 
forgiven no one pleaded for poor Jane 


pass to execution from a window of 
her aparimt nt 

I hen afterwards she was led forth 
by the Lit u tenant of the Tower to a 
scaffold specially erected for her on 
lower Green She ascended the staus 
with a firm and lively step and then 
addressing the people declaied that 
she was perfectly innocent bcfoie God 



Lady Jane Grey in the Tower of London after her arrest From the painting by W F Yeames f R A 


lugtly tiue I li< Dudleys hid not 
lx <u quick enough md Mu\ had 
esi ipeil to 1 i imliu^h im t istl< in 
Suffolk, the strongest iortress in the 
I istcrn Counties md then i for 
mid iblt aimy withered lound h< i 

The End of a Nine Days* Reign 

Kcm thumbul in 1 md his iruiuls 
t ml to rust m mm but ink 1 md 
st on tht whole opposition to Miry 
cohipsid Ihost w ho li ul pi ice <1 | me 
on tlie throne now dtseitcd hi r md 
tin I to in ik tlx il pt it t with the 
donmi mt put\ 1 vm lei i it lx i md 
inotlu i forsook hti ml siilid with 
Mn\ hi i fithu himsi If prill inning 
Mii\ is cjm in it tin I owe i edis 
thin hi went to his 1 lu^htu mil told 
hi i slu w i ni lon^ti quun mil must 
1 1\ isidi th it di nit v 

Sit t e plied ) mi 1 better biook 
this im sigi thm m\ ul\ met merit to 
io> lit \ Out ot olx tin in c to you md 
nn inotlu i 1 luxe giuwmslv sinned 
md otlt ti d \ i ill m i tom\sill Now do 
I willingly md i lx \mg tlu motions of 
m\ own soul lehnquish the ciown 
and endeuoui to solve those t mils 
committed by otlie i if at U ist so 


I low i vt i, m it In i she nor hti iius 
bind w is < \u ut< el vein n Northumber 
1 md lost hi he id ioi tu ison Hi w is 
moii despie ibli in tie ith thin m hie 
tor lu tun eh m ( i el Ins ltligion it the 
list moment in i v im f flint to sive 
hi nt i k 

\ month or two 1 iti l I ul\ | me Gxy 
and lie l hu bind Wirt true! foi ln^h 
tu ison if the Guildh ill m 1 ondon 
itul suite nee ot dc till w is pissul 
on them Hut tin \ were not e xe 
< uti 1 

M iry s lursh ink hid mt in while 
tunic el in my ol the public l^nust hu 
md i u hellion led by Su i hom is 
W\ itt broke out ill which Jim s 
1 it lx i look put lilt it be llton w is put 
down but the Outui now iclt tint the 
time foi nit 1 1 v w is pist and so fine 
md hci husbmd win entitled to the 
blew k together with In r 1 ithu 

The Watch from the Window 

I oid Guildloid Dudley hid a ked 
tint he might hid his wife i find 
I ue well mel pu mission was granted 
but J me eke lined It ding that tht 
mtuvitw would untie t\e them Ixith 
She however watched her husband 


of any desiu to make herself queen 
Kneeling down she repeated i psilin 
then giving hci hmdkcrclnef md 
pious to hu weeping lulies and he i 
Iwiok of pi lyus to the brothci of the 
J it ute n int of tin 1 own slic beg m to 
loose hu gumtnt at the neck Hu 
1 ulics helpe el her and then she bound a 
fm hmelku chief round her t\es 

Forgiveness for tire Headsman 

I he extent lone i knelt and asked her 
loi give ness to winch she replied 

Most willingly 1 pray you despiteh 
me ejuukly she added ihen feeling 
foi tlu block she placed lie i luek 
then on the axe fell ind poot little 
J mt s he id w is seven d fiom her body 
Su Aubrey de Vert in lus pliy 
I ulv ]ane Giey mikes hei sav as 
hu last w ouls 

M\ sin ten e h ith l ecu just 1 not tor 
asj unit. 

Unto tlu crown hut tint with guilty 
wc iknc s 

When pi offered 1 re lusrd it not i icm 
mt 

I et future times be warned that gc od 
lute it 

I xuisith not misdeeds 

It is the siddest and most tragic 
story m 1 nglish history 


528 





THE WONDER OF THE GENTLE DEW 

We read a great deal about the dew in the works ot the poets and also in the English Bible. This is a 
proof not only of its beauty, which has seized the imagination of the poets, but also of its importance. The 
scientific study of the dew, however, is just as fascinating as its poetic description, and heie we read much 
that will interest us about the dew and how it is formed 


M ost ot us realise that there is 
always a much heavier dew 
aftet a cloudless night than 
alter a night m which the sky has bten 
coveied by a canopy of clouds 'I he 
reason for this is that the covering ol 
clouds acts as a blanket 

A blanket is not warm m itself Ji 
on a chilly night wc cover ourselves 
with a blanki t, this does not warm us 
in the sum* way as a hot water botth 
d(Xj It merely prevents the heat of 
our body from escaping, the woollen 
blanket bung a bad tonductoi of heat 
In the same way the rovenng of 
clouds prevents the 
heat which the earth 
has ucuvid from the 
Sun during the day 
from (scaping into the 
an, or as m lentists 
put it, prevents the 
eaith from radiatm* 
its licat 


What Dew Is 

Ikw, as \\( lead on 
Pigt is the con 

<1( n sat ion of water 
vajxmr iiom the au 
upon tlu surface ot 
k avus and other solid 
bodies During a warm 
day ivapoiation takes 
place from the livers 
ponds and other 
somces and the au 
contains a great ekal 
of wattr vajHiur On 
a clear night the leaves 
and ground give up 
much of the heat they 
have al isorbed and 
become colder than the 
air. At once the air 
which is in contact 
with them becomes 
cool, and as cool air 
can hold less water 
vapour than warm air, 
it gives up some of its 
moisture which is con- 
dense d into drops of 
walci upon the leaves, 
blades of grass, cold 
ground, and so on 
But as we read on 
Page 3$o, all the dew 
dot's not come from 
moisture that was actu 
ally m the air Some 
of the water vapour 
which condenses as 
dew, rises from the 


ground The earth, to sonic depth 
beneath the surface m a climate like 
that of England, is alway s more or less 
moist, and this moist me evapoiates, 
passing up into the air The warmer 
the earth the more rapid will be tlu 
t vapor ation of its moisture into the ail 
and if the air is warm and is not ytt 
saturated with water vapour and the 
surface ol the ground itself is also 
warm, then the moisture continues in 
the vapour foim But at night, if the 
earth blades of grass and other solid 
surfaces iadiate their heat and become 
cooler than the air aiound d( w forms 



A dew-laden spider's web photographed on an autumn morning Its likeness 
to a diamond necklace as the Sun shines upon the glistening droplets can be 
seen even m a photograph 


I he oiigm of the dt w is thus clear 
some of it is condensed fiom moisture 
alicady in the air and some of it is 
condensed fiotn moistun rising into the 
air fiom the damp ground If the 
earth beneath the suifacc is cold, then 
cvapoi ation takes place slowly and 
dew is It ss abundant 

I he grass and leaves and surlact ol 
the ground must < ool down to a far 
lower tempt rat im than the air 
immrdnttlv m contact with them 
bcfoie dew can be humid I)iw point 
is the temper at urc at which dew forms, 
and of course it vanes .it different 
tunes If the air con 

taming the witrr 

vapour is very wum, 
then the solid objects 
need not Lx veiy cold 
lor tlu condt ns.it ion of 
moisture Ii on the 
otlur hind tlu air is 
cool then tlu solid 
object i must bt much 
colder bt lore dew is 
forint d \\ li t n dt w 
point is km ti thin 32 
degrees I ihrcnhcit, 
the n tlu (hudiopi 
t ici/( and bet nm< hoar 
frost 


Autumn Dews 

Dt vv is mo->t likely to 
form when the ground 
be nt ith Ihe surface is 
warm, but the surfact 
itself u cold lhat is 
w hy our he av it st d< ws 
occur in autumn At 
th at sc Tson the Suns 
rays art hot timing the 
da y 1 1 mi but the 
nights art getting long 
and if flit iky Ik t liar, 
tlu ground uid grass 
1 dilute a great deal ot 
then heal 

In spnng, although 
the Sun may be warm, 
the ground btm ith thi 
s 11 r J a t c is st ill cold 
fiom the winter, and 
so dot snot give up so 
much of its moisture as 
it does in autumn 

Of com sc, a condi- 
tion necessary for the 
formation of dew is 
that tilt re should be no 
wind, or at any rate 
veiy little If there is 
much of a breeze the 
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WONDERS OF LAND AND WATER 


air < uni lining tin moMutt is blown 
iway fiom tin < old suifms of It wt s 
gi iss md mound be ton it h Li a < hint i 
of ms mg up inm.li of its w itu v lpour 
It dot', not git » thum of bun in 
( out u t buy « iiciu^ li with tin gi is-. 
01 mound to In i ootid down (o d< w 
point I In onlv iviplion is wlnn 
tin wlioh nt tlu m is vuv n n tin 
tunpuitun o| di w point md doe snot 
in < d mu li nu 1 1 i >< >1 in d >s\ n t > 

d( po it diop of w di i 

It 1 1 1 it < t < till to _ Jt 

ft nt< mix i th d tlu S]mii 
i-.li n i nu f « » r <l» w l 
■>f it ni whuh mill 
iiom t li ( I i I i n word 

< I ( till 1 1 m 111 1 II jf 

( i 1m oi ]>l u id I In yjk 

kind ol < ond it ion in 
w ln« h d< w l fm in il \ 
a i< n id* is mu i< pi i \ « I 
out of dooi 1 tin turn 
tiw ,i » i i >iimm ,ht d<w ,o,ni 

III! III! Ill ill 111 111 .1. IV l *« < '° l,fCli: 

I will illu li lit <1 I \ tli the aition 

< \pl 1 1 II It lit < 1 1*1111 III I 

hot Ik ol i old w iti i ndo i w it n» i xiiii 
win i ( <i numlx i I jx opl m In dli 
mg I hi i d <i ilx d hi I*i « f >0 
Moist im d o I n in on otn p ( t u li s 
wlnn vu l > into l w mil t towel d 
loom out ol tlu t old on iwintu d i\ 
in tlu umi \\ i d( w is toriin d it 
riif. ht 

I In d< w i wi know |oi ms in 
di op md i ck w i I id h d ol 
hi id ot li is slimm in tlu ■■■ 
morning Sun ippe us spui^hd ■HH 
with diun nds or p ( ails A 
*-|>i(Ui s w« 1) <ovuid with dtw ■■ 

hi win ii pli\id upon b\ tlu hHI 

Sun 1 iv tlu qi|H it iiiu ol i IHI 

In in t 1 1 u I di imond oi pi ul 
n e < l< 1 lit ilii poil h i s {jBflBBi 
(iisuilxd tlu 1 m i li t \ of tlu jSBPI 

\\ In ii 1 1 in v i j ii I \ di i U mi 

v\ i inn ii u[ i ti if titii 

Ami th t m Ills s 1 1 II \s is st 1 

V\ illi i In hit \\\ t i one t PlP 

» 9 Dt 

W h\ doi * tin <h w ilw iys 

app< U is I i t t l< ■> p h < i < s of 

w iti i ? Wi should n it in 1 1 1\ 
suppo ( th d is tlu di w loitmd 
tin w ltd would pn id it si If 
out into liijuid misstsoMi tin 
wlioh s u i t i < i ol tin h d oi 

giound umh i t In 1 1 t i on of 

m ivit it ion Hut it dot not do 
so it loim in < lobules flu 
lias >n i th it tlu i »h< ion 
be t w < n tin moleuik of tin 
w d< i i t i iter th m the ution u 

ol gi i\ it it ion ■»»**. 

I h< s i n u Ihm i found when When n 

me i ( ui v >i <| in i k ilvei i like a U 

dioptx il on i solid ui 1 u i sin 1 instead ( 

u tli it of i tdihiloth 1 hi the mol 

iu ( i i ii t \ toi ms into little action o 

globule md dot not nin to 

i*t t til I t l>ll\ IS W t myht t \p» 1 1 

Itclix snot howivu t ike \ 1 1 \ mue li to 
uviic oine t his i oln sion oi the moke ulcs 
Jf we push 1 lit diops ot rnucurv to 
Rcthei the y will loim a mass, and if wt 
draw oui tinge. i auoss a dtw-covcrid 


k d the (h well op will the n run togi the i 
md foim i continuous stn mi ot water 
Mosi ot the pints find inspir itiou in 
tlu dtwdiop^ Milton spi iks ol the 

I)( ss h j vshu h tlx S i i 

InijX ills on (u is lid inltv js flown 






lhc diw foinis in drops on the leaves instead ot in liquid masses, owing 
to the cohesion between the moletuks of water This n greater than 
the action of gravitation which would make the fluid run together 


md Ion h I low, in tin. Son ol llii 
w it h i, is si u n 1 1 tic ill\ i oi l i it when lie 
wide 

( mi is sih ul as tlx di ss romes y 
I r rn the ( nipts m ii |x uiru 
hit > erupts in u tmiuiiv, 

I d in sh ijx vs lx ii i u tli it t nu he «5 # 

Hu! invisible to ill nu n 
In it ( »inin K md its 



When meicury or quicksilver is dropped upon a flat surface 
like a tablecloth it forms into little spheres as does the dew 
instead of running together as a mass The cohesion between 
the molecules a in the case of the dew, overcomes the 
action of gravitation whuh would cause it to run together 
as it falls from the bottle 


In dr\ wi dt he r dtw is ot vu\ gri at 
nnpoit nu i to v iRt tit ion There au 
ininv rekrtnees in our J- nglish Bible 
to the dew, whuh shows that the 
translators of tlu Authorised Vusion 


vveu quiti alive to its importance 
Hut wlnn wi u id m the Hook of 
Proverbs (III 20) th.it the clouds 
drop down tlu di w and in Isaiah 
(Will ^ of a cloud of dtw m the 
In it of hnvist wi might think the 
wrjtirs ot the c books had \ci\ httlc 
knowledge ol tlu di w llu dtw dots 
not conn as a cloud 1101 dots 

r it drop flop-* tlu clouds 

Hut t host t a r 1 v Hibli 
wiitus wm not it all i s m» 

1 mt of tlu futs oi Natuii 
I ht v wire among tin kimtsl 
N it 111 c studi 11 1 ^ that tlu 
woild his 1 vi 1 sun J hi v 
* kill w the wlioh stoiv ol 

iv ipoi it ion and loinlm 
sit ion an l r mil ill lot 
oik ol tlnm vuotc 

All tlu 1 iv 1 is 11m 
xSK into tlu sta yt tlu 
sc i is not full unto tlu 
Lbse * > °^ in K > phu bom wlicrui tin 

11 till 11 IL till ( 1 C C It s 
1 i-. 1 ( S 1 7 ) 

^ > ill tin 11 it ft tiiiks to whd 1* 
d< st 11 1 x il b\ oui 1 ryli Ii limslitois as 

d«w tin v wen puiutly coirut 
I hi II ( bit w woiil tianslitul di w 
uallv 1111 .ms rughl mist 

In Pih ‘-tine horn M »\ to Oi tobi 1 tlu 
Sun shuns with j.11 it heat dm in tin 
div and everything is cxtnnuh div 
so tint \i get it 1011 lx conn pm lad 
md would pill h dtogithu but 

■ foi 1 woudiiiul intui d pin 
v IslOll 

Mist irom the Wind 

At tin tnd ot \u »ust and 
during S( pti mix 1 md Oitobu 

! thi pic vali nt wt stilly winds 
1 ikt up m lmmuisi <|iimtjt\ 
of 11101st im from the Mtditu 
1 mt in Si 1 is thi ) p iss ov < r it 
Tin n as tlu \ blow .it loss J* d( s 
tint tin moisture with whuh 
tiny .m charged be conus con 
dense 1 1 whm it incite the 1 old 
an over tlu 1 md md 1 louds oi 
mist ui at once tot mid 
sonn thing like tlu lightest ioim 
ot Scotch 1111st and this <011 
dense s upon tlu vcgitdtioii and 
the gioiuul giving much undid 
nin shun nt to tlu pi uits 

It is tin > night 1111st to which 
the \v Titus ot tlu Bible itfti 
wilt n thi y speik ot di w 
according to oui I nglish trails 
ldtion llu moist ui e deposited 
by this mist is much gi cater 
than any ckw could provide 
Wt 1 in u n d t r s t a n d (ridton 
irface bung able to wring a whole 
dew, bowlful of w itu out of I11* 
tween eltwy M iinci as tile Jesuit of 
5 out night s exposuit 

;ether ()f ionise dtw is cic posited 111 
Palestine as m other countius 
by thi cooling of the surface ol 
the giound 011 cloudless nights, but this 
takes place in winteT, which is tht 
period ol the year when much rain falls 
in the country, and so the dew is 
practu ally valueless there 



A WONDERFUL PHOTOGRAPH OF THE MORNING DEW 



This magnificent photograph by Monsieur Emmanuel Sougez shows the formation of dew on the leaves of a cabbage As can be seen, 
the dew is formed in drops, but as these run together they tend to unite and form little masses of water, under the action of gravitation, 
which overcomes the cohesion of their molecules The dewdrops are formed by the condensation of the invisible water vapour con- 
tained m the air As the air cools it is able to hold less moisture and so some of this becomes condensed on cold surfaces like those 
of leaves But streets and buildings radiate only slowly the heat they have acquired during the day, and dew rarely forms on them 
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GIANT WALLS OF ROCK BUILT UP BY FIRE 

’ * ii i iMMUia i y «fvi 



Lava does not always poui out from the crater of a volcano Sometimes it comes out through long fissures When it emerges in this 
way the out-flow is called a fissure eruption Many great fissure eruptions have taken place m earlier ages of the world’s history, 
and even in recent times they have been known in Iceland The lava fills up the fissure or crack and is called a dike Then, in the 
course of ages, the surrounding softer rock is worn away by wind and weather, and a wall of lava is left Here we see a remarkable 
dike formation, known as the Devil’s Slide, in the State of Utah It consists of two parallel dikes about thirty feet apart, and 
ascending the Webei Canyon for over 1,500 feet These dikes are several hundred feet high. Much of the sandstone rock through which 
the lava was poured when in its molten state, has been worn away by erosion, hence the height of the dike-walls 
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WHAT HAPPENS WHEN THE FIRE BURNS 


We all like to watch the (ire as it burns in the grate But do wc ever ask ourselves what is happening ? 
Why does the coal burn and how does it burn ? The moment wc put a shovelful of coals on a burning 
fire wonderful changes begin to take place, and on this page we read something about the transformation 
that occurs, turning black coal into a warm and cheerful blaze 


W hai happ tis when the tm burns 
in tliL grate i W e know th it to 
light a tiu we miht first 1 list 
flu pa.pi i to its ignition point tint is 
th< point at which it bin sis into llaim 
that th< htat from th< piper will i ns* 
thi wood to ignition point and whtn 
tln-t bums its heat 1 uses t lit toil to 
motion point, so tint that, too will 
bmn and dime 

Hut when tht fin is once alight and 
tlu toil is burning bughtly, what is 
icallv going on in the gtatc * Of course 
tin domestic lirt like till fires u an 
i \ unplt of i < mil Hist ion and combustion 
is i i nml >in it ion of oxvgen with othu 
h tm nts to ioi m nt w subst nice 
I lu toil wim.h wt put on tin fiu is 
< ompo * el mo tl\ of i n bon and ftie 
miuhust ion in tin ^iiti ion ists of i 
v mibin it ion of o\\ m with tin ( u hoi i 
I Ik o\\ r i n is obt un d 
It mi tin in W lilt ll i little 
th ,.1 iti tin 014 h tin b us 
< m op ntn s it thi bottom 
m I null itoms ot ( i! bon 
in thi. i > tl uiuk i thi mtlu 
i in i of lu it combine with 
two itoms ot o\\g<n and 
torm c u bon dioxide g is 
\s this pisses upwaid 
o\ it tin ltd hot cindi is 
w hi h uc u ill\ ie d hot 
i it bon oik itom of tlu 
o\\ in in i uh moU < ah of 
i u bon ilioxidi flu s oft ind 
limti s with i single atom 
of i a In m In this \\ i} 
tlu cal bon dioxide gis i 
ilnngid into c ubon mon 
oxide the inoli euh of 
w hii h i out uns not t hri t 
atoms but two, one of cai- 
bon «md one of ox>gen 
ihii g is uuliki i irbon 
dioxide is inflammable anel 
is it pas its thiough tlu 
upper put of tht hie it 
catchts light and bin ns 
with a bluish Hum pro- 
diu utg m u e h heat A 
icrtain amount ot tlu 
i arbon oi co il dot *■ not get 
burnt, and is deposited as soot inside 
the < himiK y, or estapi s in fun partn Jcs 
which we call smokt through the 
e himney pot 

It used to be thought that this was 
what happened always when coke or 
coal was burnt m air but it has since' 
been discovered that when coke is the 
fuel and it is burnt in dry air, at a 
great heat, the carbon monoxide gas 
is formed first, and that the carbon 
dioxide with two atoms of oxygen in 


ivcr\ mole mli is formed liter b\ i uh 
molecule of the simple l g is taking up 
one moie atom of o\\gm 

Iht \ci\ litest use in Iks suggest 
tint even b< fort the < ubon monoxide 
gas is iormid fiom the caihon of the 
ioki and tlu o\\gcn of the di\ ur 
other changes which an not \et full\ 
unde l stood hue taken phi i 

It is be lies t d th it the e irbon w hi n it 
has be iti raised to ivn\ hi„h tc mjx i i 
turi something like 450 degiet > ( mti 
gradi and tht n cools down abseubs 1 
certain unoimt of oxv ge n w it lion t ,11 < u- 
ilh combining with it 01 it am nte 
combining \cn loose h 1 his ibsoip- 
tion is callt el b^ scientists oie liisiun 
1 woid which means hutting up 
riien fiom tins is formed the 1 irbon 
monoxide l is which litei produces 
e 11 bon dioxide 


This m i\ all sound a little technic il 
anel wc ma> woneli 1 how it is that heat 
produces these changes m the fuel 
Before wt can understand tint wc 
must first gidbp whit he it itally is 
l T p to in 11 1\ the' be gmn ng oi last 
ccntUT}, scientists believed tint heat 
was an invisible fluid which was hidden 
away in all substances and that a hot 
body contained more of it than a cold 
one fins theory clunng the nine 
teenth centurv, was proved to be wrong 


met now we know tlx it he it is re ill \ 
a foim of ciki^\ or utivity 

\ll nnttei is made up ot tin> p u 
tie U «, known as moke ules 1 he \ art 
too sin dl to be see 11 1 vt n with the most 
pout itul mu lose ope but if we could 
gu it lx mere ise the powet of the nucio 
seope so tint it would icviul the mole 
euli s when we looke d it m\ subst me e 
sue h is e o il 01 non we should see tint 
it wt mule up of m me oik < i\ ublt 
number of fmv putuks like gi un 
These p 11 titles 01 molecules is we 
know m themselves mule u]> of 
atoms which igun ue in idt up of 
sm ilk r p il t u 1< s known is protons mil 
elutions We re id ibemt tile se on 
P ige s 1 | > to 14S 

hut the molt e ule s e \ e n of i puce ot 
e o d 01 non ut not: still 1 lie putt of 
iron itself is wt 1 >ok it it m iv fit per 
feetlv till resting on the 
gi omul 01 itible Hut the 
mole eules in m pel pc (till 
motion to ind fio | list is 
the bdinee w lie el of 1 
w itch is tond mtl\ moving 
to ind tin 

Now when he it is ipp- 
hed to inv subst Line this 
has 1 tenth ni \ to mike 
the' molt e ule move 11101 c 
1 ipiellv mil f he hotte 1 llu 
ubstmee gets tht f ister 
tlu mole cults move \t 
list time ionics 1 punt 
whtn tlu mole tides in 
then move me nt se p u itc 
tiom one mothei ind the 
subst met lx come s biokt n 
up We se tin*, in the 
tm of the domestic gr iti 
ind we se e it in the be ml 
mg and twistin' of glide t 
when 1 gud huilthn,. 1 
destioved b\ lut uul 
when It id is milted anel 
bet onus i liquid 

I he licit his overt emu 
the cohesion 01 itfraction 
oi tlu mole cults so 1 h it 
the \ do not hold so tightlv 
togctlici If our e yes could 
be tome like tnoimousl\ powerful 
microscopes when wt look at the 
binning coal hi the grate wt should 
see the trulv wonderful sight of its 
surf ic c e omposcil oi m\ n ids of moving 
molecules with the atoms rushing off 
with itoms of oxv pen liom the nr 
W t are so familiar with the common 
things of life such as the fire in the 
giatt the light in 1 gas jet and so on 
that we little realise the wonder and 
romance that are wrapped up m them 



This picture shows what is going on m the grate when the 
is burning brightly 
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WHY THE FIRE PAIL MUST HAVE HOLES 



Wi mirt have noticed that tht pail in which a night watchman lights hi*, fire is always peifoiated There is a good itason toi tins 
It there weie no hole* in the pail the flic would not burn brightly When a fire burns combustion goes on that is, oxygen fiom the 
an combines with the carbon of the coal It i r to let plenty of oxygen pass through the flic that the holes are made 



A bonfire, if it is to be successful must have its material packed lightly together If the fuel is all pressed closely the fire will not burn, 
but will merely smoulder, or possibly go out because for lapid combustion large supplies of oxygen are required to combine with 
the cat bon of the fuel By packing the material loosely plenty of air can get in and pass through the bonfire, thus helping combustion 






PROOF THAT HEAT IS A FORM OF ENERGY 



lh * tremendous energy of intense heat is clearly proved by the damage a fue does when a building is well alight Even with all the 
power and appliances of a modern fue brigide it is very difficult to overcome a fire after it has once got a good hold of a building Tin* 
pictuie, for example shows how a large pait of a town in Massachusetts was destroyed in a few hours with damage amounting to over 
£400 ooo Think ot the amount of eneigy that would have had to be expended it the buildings had been lemovtd by man s labour 
instead of by file Fire too when out of conti ol works far moi< rapidly tvm the fastest machineiy man can make 



Here is anothei example of the energy ol heat The photograph was taken after a fire had gutted a timber works m a London suburb 
More than a hundred firemen with all their best appliances were engaged for a long time in trying to extinguish the flames but, as can 
be seen, the premises were completely destroyed and all that could be done was to prevent the fire from spreading The massive iron 
girders which supported the building were twisted and bent into a vai lety of shapes What a vast amount of energy would have been 
needed in a workshop to twist these in this way It is by harnessing heat that the machine-builder achieves his triumphs 
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HOW MAN USES THE POWERS OF NATURE 



Energy cannot be created, but it can be obtained from various sources in which it has been stored up by nature. Sometimes, as in 
the case of coal and oil, the storage has lasted through millions of years. At other times the energy has been stored for only a short time 
as in the case of the wind that drives the windmill. The earliest of all natural powers to be used by man were the wind and water. The 
wind drives the windmill whether it be of the old-fashioned type or the modern form, and it has also long been used to drive ships across 
the sea Water power, wherever falling water could be obtained, has been used from early ages, and we find it in the old-fashioned 
water-wheel of the mill, or in the more modern turbine, such as is found at the Niagara Power Station and elsewhere. Both these natural 
sources of power, wind and water, are used directly, and supply mechanical energy without any intermediate stage of transformation. 
The sun's heat is also used directly in a few places where it is concentrated by mirrors or polished metal surfaces upon a vessel containing 
water. The watei boils, steam is generated, and some form of machinery is driven. The solar motor shown here, has been in use for 
many years in California. The more important sources of energy, however, which have been utilised by the engineer, are not U9ed 
directly but are subjected to chemical changes which produce heat energy, and this is transformed into mechanical energy by some form 
of engine. The two great natural sources of power of this kind are coal, which is burned to change water into steam, the steam being 
used to drive an engine, and the engine working machinery ; and oil, which is burned either in its crude state, as in the Dieqel engine 
or in a refined state, as in the petrol engine of the motor-car. Here we see various sources of natural power utilised by man 
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HOW AIR IS MADE TO CUT THE HARDEST ROCK 


C utting rock or breaking up 
concrete with chisels and sledge- 
hammers is very slow and hard work, 
but that ib how it had to be done 
until 1856, when an Lnglish engineer 
hit on the idea of using air to do the 
job 1 he pneumatic drill is simply 
a chisel hit by blasts of air instead of 
b\ a sledgehammer 

If an is forced 01 compressed into 
a small space it stiiiggles to get out, 
as we see 111 the article on the jet 
engine in page 24 S of this book With 
a pneumatic dull, the compressed an 
docs not flow in a continuous sticam 
but is controlled to escape only m 
short spurts 

Air lor a pneumatic dull is com 
pressed by a motoi dm cm pump 
whuli draws air tiom the atmosphere 
and fences it into a <\hndei at a 
pressure of hundreds of pounds to the 
opiate inch I 10m the compressor 
t 111k a strong hose leads to the handle 
ot the drill uni enters at the inlet 
v dv< (niaiktd I\ 111 the diagram on 
tin tight) 

Oil the handle ot tin dull time is 
a thiot tie (F in tin diagram) which 
controls tin intake ot tiu an through 
tin valve* When tin thiot tie isiaiseel 
no an entcis tin* vahe but when it is 
pu isccldown 1>\ the opcratoi squeezing 
the handle the \al\e opens and com 
picised air flows through 

1 10m the inlet \al\e the air passes 
to diiothei vahe (I \ ) which admits 
air alternately above* and below a 


piston I) When the compiessed air 
is admitted above tin* piston the 
piston is forced down and stnkts 
against a circular piece of hardened 
steed called the anvil block ( \) The 
anvil block m turn stnkts against the 
face of the steel chisel (S) which is 
held in place 1>\ a catch (R) 

W hen the air passes under the piston 
the air is forced back ind the valve* 
admitting the an closes \t the same 
tune, the piston uncoveis the exhaust 
poit (k) and uhtves the pressure iiom 
the back of the slide valve winch 
1 etui ns reads for anothtu down 
stroke At () thou is a smill 
leseivoit of oil whit li is fed through 
a tube to lulnicale the 111c e h 1111 an 
ot flu dull 

Jn tlu latest tvpeof pne uniutn 
dull the piston stnkes the* toj) 1 I 1 
the* drill 2 o >0 turn s e vetv minute 
and one drill can do in a single 
duv is much work as jo me 11 with 
lunnneis and e buck 

UiKuinilie dulls .m also u^ed 111 
epiai ries for tlie dulling of hole s toi the 
nisi it ion of explosive chaues r 
these chills water is led down a 
groove in the chiiil to lav tlu dust 
winch otherwise would he elaugtious 
to the opt ratoi 

Another t\pe ot \ uniat ie dull 
speualls dcsignc*cl f *r use in e « » cl 
mines lias instead of a 1 lose 1 a cork 
scicw bit which bores into the coal 
in much the same w t\ lhat a tar 
pcntoi bores round holes 111 wood 


Iti the boung drill, compressed air 
enteis a throttle valve in the handle 
and then passes to another valve 
which controls the movement of the 
piston On its lot ward and downwaid 
movement the piston stnkes against 
the top of the drill, fencing it into the 
coal When the piston letuins it 
slides ovei a fluted bai which turns 
the piston and the chisel 

Io blow out the cuttings and dust 
a propoition ol the compressed an 
entering the drill passe's thiough the 
piston and tlu* dull to the cutting fate. 



y.y\ ; 



Once upon a time breaking up a road was slow and hard work and needed large gangs of names with picks, chisels and sledgehammers. 
Now the work can be done many times more quickly and with much less labour by using pneumatic drills, as in the above picture of men 
tearing up the concrete foundations of a street. On the right is the inside of a pneumatic drill made by Ingersol Rand. C is the 
drill rni"g ; P, the piston head; RP, AP, CP and D are air paths. The rest of the lettering is explained in the text. 
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HOW THE WONDERFUL LINOTYPE MACHINE 



Tht typt foi a iitwsp pn t(t sd up by hind I ut by h marvellous machine known as the Linotype because it makes a whole line of type at a 
time ind the i pit tun how how it wotks I he opt r it t sits at a keyboard and taps out the letteis as fist as he can Ihe machine picks out 
the letter sends them to i rtucible wheie it casts them line by line returns the matrices or metal plates bearing the original letters to their 
plice in the mif i7ine it the top of the machine ind passes on the cast lines of type and *ets them in their right positions on a metal tray The 
picture show* how when the oper itoi touches a key a lever i* moved which leleases the required matrix and drops it on a tiavelhng belt which carries 
it to an a si rnhhnp box As soon is this assembling box is full of matrices that is as soon as a line of type is set up the operator pulls over a lever 
on his rtt ht and this by a strie ol connecting lesers pushts up the assembling box The line of matrices is caught by two little fingers which driven 
by a sprin push the line to the left alon^ two rails and depo it the niatnces m an elevator This elevator is moved up and down by a lever worked 
by a tunously shaped cim m irked A As soon as the matrices are in the elevator the cam is moved round the operating levers and the elevator 
drops to position No 2 The line of matrices on the t levator is now in direct connection with a mouthpiece on the other side of which is a pot of molten 
metal At this moment anothei irref ular cam niaikt d C as it revolves forces down a ram in the crucible and drives sufficient molten metal through 
«he mouthpiece against the line of indented letters on the matrices casting a row of letters in one solid piece which is really a complete line of 










SETS UP THE WORDS FOR YOUR NEWSPAPER 



type This metal solidifies almost instantly Directly the lint is cast the elevator uses to the lu.'hest position shown in the lett-hand drawing 
At llu same time the ram ri*es from the ciucible so that the metal ceases to flow Trom the thud position of the elevator shown in the picture, the 
line of matrices is pushed on to a rail by a claw worked by i spung lhc rnatiices air then suspended from the rail Thi* rai' is attached to the 
distributing arm worked by cam D At once the arm rists and carnes the matrices up to a distnbuting bar where a claw worked by a spring and 
attached to a distributing arm, pushes the matrices on to a distributing bar The distributing arm is worked by the small jugular cam B As 
soon as they reach the distributing bar the matrices engage with the spiral grooves of two revolving screws, one on each side, and these work the 
matrices along the rail The matrix of each letter has a different combination of teeth at the top As the matrires are driven along the rail they 
come to places where the lines on the distributing bar are broken and each matrix is dropped into its piopei place ready for use once more While 
the matrices are being carried back to the magazine, a wheel known as the casting wheel has carried round the line of cast type and dropped it into a 
tray, where line after line is placed in position The tight-hand picture shows in detail the return of the matrix to the magazine and at the bottom 
we «ee how only one matrix is released at a time by means of an escapement When the operator presses one of the keys on the keyboard a lever is 
taised, causing a projection to move and release the matrix At the same time a second protection comes up to prevent the next matrix from falling 





HOW A BIG BELL IS MADE AND TUNED 



The first step in making a bell The molten metal is then poured into As soon as the metal is cold the cope is removed 

is to shape a core and a cope to the space between the core and cope and and the bell is then lifted off the core ready to be 

fit over it. The space between is allowed to cool. Holes in the core polished and tuned. In this photograph, a bell is 

forms a mould for the metal allow air to escape as the metal enters seen inside a cope after the core has been removed 



The bell is rough when it is removed from the mould and is smoothed by The bell is tuned by the metal being thinned if the note 

being sand-blasted as shown here. The workman wears a mask to is flat. The bell in the picture is Great Peter of York 

protect his lungs from the sand which, being so fine, fills the air Minster and is in the hands of the tuners 



The bell then receives its head-stock so as to be Here a big bell is being taken into York Minster ready for hanging. These 

ready for hanging. This picture shows Great pictures were taken at the Messrs. John Taylor and Co.'s bell foundry at 

Peter of York, which weighs nearly xi tons Loughborough, where some of the world's finest bells are last 
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THE BIGGEST BRITISH WILD ANIMAL 

The red deer which once roamed all over Britain is now found wild only m one or two places* chiefly the 
Highlands of Scotland and the moors of Devon and Somerset It is a fine animal and has many interesting 


habits It is the largest wild 

T housands of y( ars ago the c It pliant 
and th( hippopotamus used to 
loam over Lngliml lluir 
remains ha\e been found in many 
puts including the valh\ of the 
lliames and the district in which 
1 ondon now stands Hut the big 
untn ijs hive now disappeared and 
the largest w ilci mammd that is to be 
found in the British Isles at the prestnt 
turn is the red deer 

It li\cs wild in the Highlands of 
Scotland in I>t\on ind Someiset md 
m erne or two other icmotc areas 
I here art also 1 numbu of parks and 
othei pieces while turn herds arc 
1 1 pt The led dter is a fine animal 
md i male fleer known .is a stig oi 
li irt with fine antic is or horns upon 
its head is \ majestic ucature 

In the \oung st igs these antlers 
hive blood eii < ill ding m them but 
it a latei sf tge there is no blood md 
(lu horns aie not sciisitiw to pun 
1 Ik skin on them eventually peels oft 
md lows the horns line. 


mammal we now have, and here we read 

In its second \<ar i male deer is 
idled 1>\ huntsmen md stilkeis i 
bioeket in the third \e ir ispn ideh m 
the fouith ve ir \ stiggirel in the fifth 
a stag md m the sixth i hut 

In Riitun the red deer m\ti glows 
to sueli i tie it si/i a> it does on tin 
continent of I uropc but i\m in 
Seotl md a st ig in i\ we l^h as mue h a 
4-0 pounds and st mil fom ftet hi^h 
it the shouldei \n ivct ige Hntisli 
stig howtvii we ighs 1 h tw* tn two uul 
three bundle <1 jKuinils 

1 he i e is i long lunge of li nr on the 
throat c oticsponding to a lion s mini 
and in Hit paiung se ison this dew lops 
md becomes still inoie nnpiessiie 
\s nidj be supposed the colour ol the 
ud deer during the summer months is 
a bright te eldish brown though the 
hair on the he id legs end thro i is 
gicMsli But m w intei the fur becomes 
lougei md softer and the colon i of the 
animal tends to be eome a biownish grey 

It is onh the male thit h is antleis 
They rise fiom the Iiont il bone md 


many fascinating facts about it 

there is i round ring it the bisc Ihc 
m un stem is called the be im ami the 
br inches have points which art known 
is tines Stags hive been found with 
as mm\ is (»(> points but liwng 
specimens m the British Isles have I ir 
iewei tines than this Indeed they 
rare ly e \eeed a do/e n 

llu intle is foim toimiilxble weapons 
and at the pairing season the males 
m i\ often be setn hghting while the 
hinds oi te males stand l»v t >< e asion 
illy the stigs get their intle is so 
entingled th it the \ e inuot l tie iso 
thenwlvcs inel both pc rish 11 k\ uo 
sometimes found l\ing cle id in this 
condition 

1 he mtlers are shed c h h \e ai ibout 
1 1 bru irv oi Mart h llte r the bite dmg 
si ison is over and sometimes the'v an 
e iten bv the hinds A new pur veiy 
soon pows to tike the pi ice of those 
she d 

there i no doubt tint the size of 
the ant It i*» dt fiends vtrv laigtlv on 
the food the minnl e its and is in 







A fine specimen of the British red deer like the one shown here stands about four feet high at the shoulder and may weigh nearly four 
hundredweights The antlers are sometimes three feet long On the Continent of Europe, where the red deer grows even larger, the 
antlers have more points than the British specimens Red deer have been known with as many as 66 points on their antlers In summer 
the animal s coat is a bright reddish brown hence its name, but in winter this tends to change to a brownish grey Wild stags have 
occasionally been found quite white The hair on the throat, as can be seen in the picture, forms a long fringe, which adds to the 
grandeur of the animal It is well named 14 The Monarch of the Glen ’ The antleis are possessed only by the males and are shed yearly 
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Gieat Britain tho red deer has been 
slowly driven away fiom tlie best 
pastuies by advancing civilisation, it 
has degenerated i lie antlers ot 
pichistoric dun, which arc dug up 
iioin time to time m England, are far 
hnet than those ptoduced to day At 
one tune, when the Butish Islands weie 
r mined with almost umntcrmptcd 
fotest, the xed dcei ranged the whol<* 
country 

A Regular System of Etiquette 

I ho pairing season begins towards 
th< end ol September 01 .it the bogm- 
iiiii^ ot Ot tobci and Lists loi about 
thno weeks Dining that turn tin* 
-tigs ate vt ly quarrelsome, and it is 
dimerous to appioaih th< m But at 
otlit i season- oi the \cat tin v kt*e p 
ap.itt from the limds and "tut Kill) 
(< < d on the higher giuund while the 
hind) and voung hud thui Jood 
1 m low 

the stags lollovv a regular s\stem ot 
t tiquette, «u cording to \li hud Cjoss, 
a j.itat autliontv on tin si animals 
An old and cxpoiiontod mastti stag, 
lit till - us, Lads the 1 In id in single lili 
and tvoiv hw hunditd \aids oi so 
tops to look lound and suit! the an 
for -lgns ol damn i I he rest ot the 
hi id at ^o stops and none t \ u attempts 
to gi t in hold ol th< li adt i 

J I this stay satisln *- hunsell tli it all k 
will, lit '■tail) oil again tollmud bv the 
Itm \t List wilt 11 lie n ulus a 
mtabh plait loi u -ting lit hilts, 
tin n-> i oiiiif 1 and I it t Jus followers md 
m ikt s what looks Im all tin woild like 
a bow 


" This," says Mr Goss, " signifies 
tluir dismissal, and the great person 
age thereupon pioteeds to walk off 
haughtily into tin fem to find himself a 
comfortable plate on which to he 
Having found a spot to his liking he 
turns i ou ml a It w times like a dog 
making his bed and ltismelv settles 
down On tluu dismissal Ins retinue 
likewise dispense to the u betb In doing 
so tlu*v must not lie down non t umurh 
to enuoath on then It idu s puva<\ 
Nor on the othei hand must the\ go 
too l.n awav foi old -ta^s whether on 
the mooi or in the woods, alwavs like 
to have )oungoi ones dose at hand ior 
drawing ott hounds oi Ik uine the 
burnt ol othei dangtis whidi tin h 
elders lid thsindiiud to face 

it is >aitl tint some tunes stig> will 
leap ov i i tin last h w \ utl - at tin t ml 
ol .i join lit v >o as to bu.ik the eoiitiu 
u i tv ol sunt betwun tluu ti u ks and 
their Liu 

A Foe oi the Farmer 

Red deu *u vu\ cL -tnutivi 
iriatuies In a turnip lie- id tluv will 
lake two oi line biles itatmmp md 
ls soon as it u diaggul loosi horn th * 
ground thc\ will leave it and d nt on 
anolhei In this wi\ n< uh a whole tu lei 
ol tuiuips can he ruined hi i night 
llnv ate also vt i\ desti ue t iv < to grow- 
ing corn, and will not onlv exit oil tin 
tar but will he down in tin com tuish 
mg it b icily 

Dec t ait iond of mountain i hhiiues, 
and Ml hied (sox* te lls us th it In has 
seen old stags stand up < i the it liinel 
kgs and tattle flu tn ■» with the it 


antleis to bung the hemes down 
1 hex also rani on h mis and do much 
damage to th apples I In \ .ue 
paitu ul li l\ foiul ol swot v im ties 
Hiev some turn s cat bl.u kbeines 
Speaking gent Kills, the food ol the it'd 
deei consists ot glasses, luathei, toad 
stools, acoms and such f ue It is 
also vti> lotnl of salt, and takes a 
certain quantity when vet rot k s dt i> 
av ailahk 

The Deer's Fondness ior Bathing 

Doran gootl swtnuiu is md like tin 
\v it cm Vt certain sta-itms the\ choose 
imiddv ponds and mil ovei and ovei, 
w tllowing in the -lime until tins an 
alnio t emend 1 lie n thev stand iq 
md sli ikt themselves like dogs 
Wlie u pursue ei 1)\ hounds tiny will 
olte n go into the w itcT and lie down 
so that tlu\ an tight out ol sight, 
t so pt lot the tip-* oi the it nose s, whit h 
tie In Id abov e the sui I u e so that tin y 
can bn ttlie 

A tisheimm with r net wi- once 
astound d to find that lit** net had 
bee emu entangk d with a stag, wlue li 
then upon st irted swimming at toss 
tin' n\« i, t \king the fishtiin in with it 
I In iemale it el dc er has one fawn at 
a titiK , and this i- spotted at In >t, 
but is it glow - tin spots fllsappeat 
\n ane it nt t>elic t atlributtd te 
rnukiblv long life to the red din 
\i oreling to ti adit ion several stags in 
Scotland lived loi ovei a htuulnd 
y t «ir-% Lius, however, is a myth, lot 
in pules deci nath then pnme at 
twelve, anil st lelotn ltvt lor mote thin 
twenty ye u 


THE QUEER LITTLE SEA-HORSE AND ITS WAYS 


T m ki are some 
strange hdi til 
the se i, but it is 
doubtiul if we eould 
luul ai^ when a fish so 
queen as the little se a 
Ik use W hem we see 
it we t an thirdly be lie vc' 
(hat it is a fish at all, 
ftn in shape it has ver) 
little n semblance to a 
fish and the head is 
iemaikably like that ot 
a st ulptuied oi lit raldie 
horse 

Iheie are many till 
it lent species ot sta- 
horse, and Ihcv range 
tiom the Atlanlie and 
IdediitMTant an to Aus- 
ttalian w a tens Otca 
sionally Hit \ aie iound 
Tonndtht Ihitish e oasis 
1 hey all have mon* or 
U ss the, same* lorm, 
though some ha\ e many 
streamers on them 
bodies, which give them 
the appearance of sea- 
weed 

The sea-horses arc, 
indeed, very well caniou- 



The little sea-horse which is really a fish. It attaches itself to the seaweed 
and coral by curling its tail round the stems 


llagt d and t lost 1\ rt 
soluble, tin colovu ol tlu* 
st aw 1 1 ds to wlm h the y 
attach themselves by 
tlu it tunnv Little t urh 
tads Jlu \ always 

look pciky, .i nil it is 
worth while going to 
tho plan mil at the 
London /on simply to 
sei 1ht» sea hoi so* 
(jcmt Killy the v aie tmlv 
i l< w int hi s long, lull 
some spt t it - aie tit 
hast a loot in length 
tiom new to tail 

Sometimes these 
little i le atuios hold 
logt tlu i l>\ linking 
their tads 

1 he male se a- horse 
has a kind of pout h 
made ot sott membran- 
ous skin which lint's a 
gioovt on the imdtu 
sui lace ot the tail, anti 
when the ft male lays 
hen eggs he i mate* puts 
these in lus pocket, and 
thoie the y n mam fill 
(he young sea horses 
hatch out 



HEDGEHOGS OF THE PLANT WORLD 

The name cactus, given to a whole family of strange flowering plants that are quite unlike any other plants, 
is a Latin form of the Greek name kaktos This name was originally given by the ancient Greeks to a plant 
with spines which grew in their country It is now used for a group of fleshy-stemmed plants, natives of 
America, many of which have developed formidable spines as a protection against animal foes Here we 
read many interesting facts about these queerly shaped members of the Cactus family 


W f an dll finulur with t lit 
stiangc forms of those <jun t 
pl mts known i*> < ut lists 
J ht phir il i*> some time s r i\< n its ] it in 
form < K ti lrrlnp't we uow the in 
ourselves in pots in thi greenhouse 
foi in it (<.ut \< ns the ir i ultiv i lion fi i 
b< conn i itlura fisbionm 1 nglmd uid 
ottic i countries win i< th<\ do not 
n thirdly grow wild \t any rite 
wi h iu tin tin m in hot inn d 
iikUii md w< m i\ hivt womluid 
wh\tli(\ iu so unliki oth( r pi mts wh\ 
t I k y ipp< it to lii\< no l( ms md 
wh\ 1h(\ ut so pm kl\ nil so on 
Hu\ uc u illy exceedingly inter 
» stin^ pi mt md ut i rimitkible 
ill u ti itiou of how \ itun ul ipts 
it HI to urcumstani t s 1 h< sc pl mts 
tin various ( uh known is Hit 
torch t lust I s tht hedgehogs pTickl\ 
j u di s md so on in nitivc of tin 
diV sunny u pious of \nuii( i 

The Camel and the Cactus 

IIr\ in not lonnd m Ktuil 
di sills hut m uul (ountiN wIkk 
souk turn loi month it i turn no 
inn f dJs If thi> win hkt oidinuy 
pl mts th< ( if ti woiil l lx mi ihl( 
to li\i md so tin > li ini fhm <d 
th* if hum md ( h n u ti r so thit 
th< n in in hw often lot months it i 
turn wtunllKii is no w ih i ivulibh 
Wi kn< w how tin i mid is idipttd 
to h\i m dt n Hgioiis y tr in of 
emu Is i m uos i dt s< rt toi diNs 
toithcr without diinlniiw, simply 
lui him. tlu bodies oi flu mini i Is 
hiNi in t Ik cotiisi of a, « s d(N doptd 
m ippu itus in wliidi i ^it it dc il of 
w iter ( m hi st mrl 1 h< n whin no 
w »ti l is in nl ibh tin i mid cm 

driw on its inUrnil ii fun 

Adaptation to Circumstances 

Somethin*. oi tl ( sinu kind his 
lllpJKIHll ill till ( isi oi till ( ic 1 1 
\n oidin uy plant sui h is m dm 
tm oi i goose Ik ii \ hush oi i luittu 
cup sinks up w itn thiou-Ji its loot 
iloin tin oil uid gi\ s out moist uu 
tluollgh it J( l\(s m 1 it is thh to 
lot lx i msi m tlu (ountiits white it 
i found m oidm ir\ tm oi hush oi 
pl mt find phntN oi w itci md so a 
(oust mt stu mi is pissing 1 1 1 1 oug h it 
liom tlu loots to tin it inis md off 
inh tlu itmosphtu 

lint if tin ( utus \\(i< in do tin 
mu tiling it would soon tmd th it 
alb i it hid givtn oil moistim to tlu 
ill t 1 k ti w is no moii w itn to sink 
up hum the soil for tlu soil is pci ft t th 
di\ foi month » on ( nd 

Whit 1ns the t ictus done to rnett 
this diilu. ult situation •> Well in thi 
course of agis it has got nd of its 


1< (\(s that n li ivts in t lie ordinal y 
populai stnsi md it h is thickened its 
stun till wc see th* str mge forms 
whu h thi st pl ints now takt 

Sometimes tlu \ au as lonnd as a 
football md m this count (tion it is 
interesting to remember tint the\ aie 
ippiouhing to a pu hit split r< till 
solid m which then is the ‘•malhst 
un >unt of suri ice for the nilic con 
tints ( i ill po sihli shijts Sometimes 
thi m mi stem and tlu hi me lus art all 
about tin smic thukness md go up 
shield like orgm pipts I he cactus 
liis done ill this lor tlu sum ri ison 



« * 


An enormous organ cactus growing in 
the Arizona desert It is over sixty feet 
high, and its great size may be judged by 
comparing it with the horseman on the 
left-hand ude at the back 


that a mm builds a cistern It needed 
a store plan in which to ktip water 
tor the dry season We often talk of 

laving by lor a rainy day but the 
cactus rivtrsis the piocts-, and lays 
b\ for a dry day and veiy efficiently 
it dot s this 

One distinguished botanist has very 
iptly d< sen be 1 these strangely formed 
pl ints by sin mg thit they have 'con 
dense d stems 

I hi greatly thickened stem enables 
the plant when it sucks up water 
lrom the soil to stort this m tells 
m its flesliN mtcnoi But some thing 
more was undid than a mtre stoic 
pint V Ji ud cove i mg of close 
texture was mnssiiy to pie vent the 
toit thus l ud 1>n fiom evaporating 
whm the hot sun pouicd down upon 
the pl mt 

Resisting the Sun's Heat 

Tlu i utus met this cliifu ult \ h\ 
hardening its outei skill or buk 
It lus become tis hud and shiny as 
glass md no nuttu how heieily the 
sun shines oi how continuously the 
drv hot wind mat blow the cactus 
is able to n t un its stori of water, 
so i utfuliv J ud up and hold out for 
months it i time 

When one of tlu Amciii m glint 
taiti w is duid it did not lose the 
whole of its witii foi *> 7 b di>s that 
is mou than i \i u md a half Wc 
can si ( then fori why it is that 
whin other vigitition fills to Mt a 
hold on the md lands of the American 
continent tlu cacti tlnivc and 
flourish 

Taking Carbon from the Air 

But then ue two othi i things that 
thi c uti hue done m orelet to 
adapt tlumsihts to tin life tin y 
hi\( to Iinc and the circumst tnci s in 
which thiv find the msi lvi s Ihtynecd 
taibon and this they cannot tike up 
from the soil they must obtain it 
from the carbon dioxide gas m the 
atmospheif by means of a snbstanee 
known as chloiophyll whu h gives the 
grim i oloui to j)l mts 

Under tin action of light the 
carbon dioxide gas is broken up 
its oxygen bung ic stoic d to the 
atmosphere while thi cailion is united 
chemicilly with the water and niinei xl 
substances sucked up through the roots 
to form new combinations and build 
uj) the plant enabling it to grow and 
Income healthy 

I he si changes so necessary to the 
life of the plant can only go on in the 
green paits where chlorophyll is 
present Now we know that the bark 
of an ordinary tier like the oak or 
ash is not green, but brown Such a 
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PLANTS THAT STORE UP WATER FOR DRY DAYS 
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On the left we see a man gathering the fruit ot the prickly pear cactus which is good f or food, although the plant is in many countries 
as in Austialia a great pest because it spreads so rapidly On the right is an intei c ing collection of cacti gtown in pots The 
large r piny plant like a vegetable inarrow with pins all over it is a hedgehog cactus This kind of cactus sometimes grows seven feet 
high and weighs a ton The foim of a cactus plant enables it to store up large quantities of water for the dry seaso i 
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This photograph, taken m California, gives a very good idea of the strange appearance of the tall pipe or column like cacti Some 
are as uniformly straight as pipes, while others are jointed from top to bottom They are all very stout in texture, and m Mexico and 
other countries are often planted in rows to form fences which are practically impassable A thick prickly pear fence with its many 

spmes, is an even more formidable barrier against both man and animals 
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WONDERS OF ANIMAL AND PLANT LIFE 


plant lwds through its 1 <\i\ t*s whci< 
tin. cliloiophvU is present Hut now 
that the c ictus h.is got i id oi its 1< a\ es 
how is it to feed and build up new 
tissue * 

Well it ha*- got o\ci tlu diliimlH 
h\ suing th it its outside th it is its 
bark sh ill < ontain < hloiop)i\ II 
and it i In re t li it it t do t hi 
< irbon i i < >iii tlu « ubon liovidt 
ol t he if mo pin 1 1 md w i tli it 
forms tin compound tbit build 
up tis m «• lint is w h\ tin 
b ll lv oi outside ot tlu* I lilt 
t at ti \\ lui li tow 111 tin \m« n 
i in bid 1 md t th \ in 
till 1 i ,mii 

I Ik n i )iu < tin i \ i \ in 1 1 a 

u 5 i I i | t i t i i n v hi li tin 

i it t it In I i 1 t ) ii i lv in oi de r 
to i i \ i \ tint mini i it 
dm i i« I ton i 1 w it i it 
v\ otild i \ t 1 1 11 i f ill in 1< i 1 
to until d lit d hu in tin 
ill ut W In n n <11 lu in m 

i urn tint t \ ill it woul I h m 

to d > won I M<t i up to i 
( m t it pi ml in I i d 1 1 \\ Mild 

t In ii lit not oidv too I but 

ii ink i will 

11k i i t u In pio\ nit d 
n* mnt thi> b\ nmin itsi 11 
Most ol Hit spun slim buonu 
\igi t d h hi lih) oi pnu u 

pm* I In \ h m i In n id tin ii 
1< m > int h t i p pile k i \ 
pnu md tin w il oi 1h< i 
now i n )l t * si i/i 1 Ik u mm 
liom flu m in b in dioxidi 
md < onil Min it with v\ dii md 
othi i iiiuk i ds su ki 1 up 1 »\ 1 hi 
mot lot tli it w >i I is \\i h iu 
i \pl mi d i n )\\ doiii b> 1 he 
sti ms m 1 In m< Ik < >n t Ik 
( ontiu\ tin uoil >1 tlnsi idaptid 
It ims i to pmt ( i t 1 Ik pi ml bom tin 
1 1 1 n k oi mm d ml \ii\ suu i ss 
i u 11 % tin \ do o 

In t h ^it d utl ti i i it oi u s ol 
Aim in i million ol i n tu plant 
h io\v lull ol noun Inn lord md 
(mi Hint w it< i ioi i it tic but tin 
itth i nmol it tlnou^h tluii dt 


tone es If the v ate the e ac ti the. prickles 
would perforate their insides anei thov 
would die ind so the cactus is left 
alone to thru t and Nourish 

It m«iv sum a contradiction of these 
statements that the 1 wild asses and 
horse ol South America often loot up 


md ti impli on tin i utus with the if 
liools m oidci to gi t it the i tut \ 
tnsut Hut it must be n mi in In n d th it 
lioisis mil i s ic s a i e not mine amm ds 
ol Ami tu i tin v wen mtiodueul 
aftu tlu (lhiovin ot Amine i b\ 

( oliunbm and the i uti m\ei jmo 
\ idulloi detenu ag mist utli umisu il 
(li iture i \i v( l ( hi l( s-> the hoise 


and the asses often rcceivo very 
dangerous wounds from the temble 
spines of some of the cacti like the 
int Ion thistles or Turk's-cap cacti of 
Mexico and Brazil 

Some forms of cactus, like the hedge- 
hog cutus sometimes have as many 
as 50000 spines on a single 
plant i he 1 Mexicans gather 
these spuus and use them as 
toothpicks lh» spines ot other 
-.]>( e i< s ol e actus art now 
collected and tisid ns giailio 
phoni medics 

lo show how i there ntl\ tlu 
cactus lias adapted ltd'll toi 
tin Morale and non tvapon 
tion ol watu bv its peculiar 
sli 1 p « it nn\ h( mcntioiud 
tli it 1 hedgehog eaetiu wlmli 
w is examined was found to 
( xpn c thru hundred fun 1 s Ji ss 
suit ue for tin amount of 
matte 1 in it than tin li ii of 
the well known (limbing plant, 
ott« ti < nit iv itul in hothouse* 

1 i11< d in toloelui 1 he aiisto 
loihn pi mt losts 5 000 tunes is 
mui h w iti 1 pe 1 qiiaie inch as 
11 k 4 at tu 

How id iptabli tlu cactus 1 
to dr\ unny 1 mds is shown 
tin stoiv oi the opuntia ui 
pm kl\ peat in Austialn It is 
not 1 11 at ui a 1 pi int of that 
island continent but w is intro 
dm i d Jt lourid the conditions 
\ci\ fivounible and taking 
id\ ml ige oi lluse it *pit id so 
1 ipnl1\ tint it h is now hu mm 
one ol the pit ate t pests ill 
Au tiali 1 1 ai g ( ii< is that 

wcic onu e nil ix ited Jinn bun 
on 1 run by the pnekh pi ai 
md it his buonu nuissarv to mtio 
diicc an insect pest whieli pit 5s on tlu 
opuntu Wtre id about this in mother 
pait oi this book 

\1 my of tlie 1 k ti pioduu beautiful 
tlowcis and lust 1011s lruits Oltluse we 
ilso it id m mothu part ol this book 
It i ititainly an intei (sting hobby 
to kup a numbci of cat ti in pots 



THE WONDERFUL MOSAICS MADE BY THE LEAVES 



Without its leaves a plant cannot thrive, and that is why if caterpillars keep eating the leaves of a tree the tree must eventually perish. 
The food materials taken up by the roots are carried to the leaves unchanged, ana it is by means of the chlorophyll or green colouring 
matter in these leaves, together with e arbon-dioxide gas absorbed from the air through the stomata or breathing holes of the leaves, 
that the food materials aie changed and made suitable for the building up of the plant. But the changes can only take place m the 
light, and so the leaves must receive plenty of light In order that they may receive all possible light they arrange themselves on a 
plant m wonderful mosaic form, so as to expose every possible part to the light Some specimens of this mosaic work of the plants are 
seen in these pictures The deadly nightshade produces miniature leaves to fill up the spaces between the larger ones 



INSIDE OUR EAR AND INSIDE A TELEPHONE 



When someone sings or speaks, the sounds set up waves in the air These enter our outer ear, pass down a channel or canal, and 
strike upon a membrane called the drum This vibrates and sets moving a chain of three little bones, called from their shape the 
hammer, the anvil and the stirrup The last named vibrates another membrane, which m turn vibrates a fluid, and the motion is passed 
on till it stimulates the nerve of hearing, and a message is sent to the hearing centre of the brain, which distinguishes different kinds 
of sound It is not really the ear that hears, but the mind of man The telephone is very similar to the human ear Sound waves 
enter the mouthpiece, vibrate a diaphragm, which sets a number of grains of carbon moving, thereby affecting an electrical current passing 
through them, and the vibrations are transmitted by the current through wires to a receiving instrument at the other end, where 
they are translated back into sound and we hear them as we hold the receiver to our ear 
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SELF-RECORDING WEATHER INSTRUMENTS 



llnsc picture* show how some self -recot ding weathei mstiument-* woik In the top leh-hand picture is a barograph or sell -recording baronietet 
which n-coids the changing pressure of the dir by drnwmp a line on a she*»t of pap»r It is an aneroid barometei, but instead of having one vacuum 
box like that shown on page j\2j it Ins a >tuk of six and the depression or expansion ot these moves a pivoted lever which turns a shaft to which 
a long pen is attached A chart on a diuni is levolved at i slow pur by clockwork and as it moves tound the pen draws a graph or line on the paper, 
it* position changing with the chances in the pressure of the atmosphere Underneath at the left is shown a thermograph or self-recoiding theimo- 
meter Here the same principle n carried out except that the pen is moved by p spiral spring of metal which changes its length with the changes 
of temperature and coils or uncoils with these change* The pen has a little reservoir which is filled with mk The other instruments bhown are 
self-recording rmn-cauges The fop one has a bucket divided into two equal pert* When one i, filled with lain it tips over, moving a senes of 
levers and working a pen which draws a line on a chait revolved by clockwork The other division of the bucket is then brought into position ready 
to operate when filled In the b it tom rain gauge the pen is woiked th tough a senes of levers by a float which rises as the ram collected fills a reservoir 
to wh'ch it passes fiom the funnel at the top by a pipe These self-recording instruments give valuable continuous records 
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THE MYSTERY OF THE BURNING GLASS 

Even a small convex lens or magnifying glass will concentrate the Sun’s lays so that they become powerful 
enough in summer time to set light to paper or wood 1 his dcvict, on a large scale, has even been suggested 
as a weapon of defence, and there are stories that it was so used in ancient times Here we lead about the 
burning glass and the explanation of its strange power 


M ow of us know tint it wc lioM a 
nnguifymg It ns siu.li is an 
onlinuv nailing gl iss so is 
1 > < itili thi Sun s i i\s i \u> bright 
|>)int ol light will hi prop c tcil or 
llu mn he \ oml tlx gl iss m<l tint this 
will h m w is grt it lx it mm li it* i 
ll in lh< i i\ •> ol tin <siin un issisti d hv 
tin I i fc s W li\ is thn 

\\ r ] | 11 k it iduig , l is is i double 

c >1 1 \ \. It u tb it is it n i ii ns in 
\ In li t lit i ( is i billet outw nd oil both 
il llu i 4 1 \ s ot tin Sun stnkc one 
i 1 ut tins it ns mtl tilt n p iss tlnoii^li 
P i li to tilt otliti sidt bill in tlx 
I i i t tin i is ut bt nt it an in^lt 
in 1 > t lx ]> II lilt I i i\ w lilt li 
til tilt 1 l it l rite K lit 

, 1 1 <lit ml in n dl 

1 i hi ht t i i lot ns oi un < t 
\ jlit it mu point l hi 
in It <Mi i It ii l\ in tht 
i ( p i | » 1 1 inn on tin p i ( 

\ it in d!\ w lu n dl t In 
lit! i nt i i\ in hi mi ht to 
l ti[ n >u» point tin n i-> 
ii h i< iti i lit it tin i th m 
it m\ ] >int whm onl\ out 
tw > i i\ tnkt 1 In n ult 
i h it w In n in idm 1 iss 
l u i l in tins w is it bt 
t m< i bin run i I i s in 1 
I ij) i oi t \ < n wood c in In 
t ill ht h\ t hi u timi of tht 
iu i nti itt 1 lit it 
Summer Experiments 
In ununi i turn ->01111 in 
t 1 tin^ c \pt 1 um nt t in In 
[ 1 loi nu d with 4.1 ui lin^ 

J is in this w is 1 ht \ h id 
bi tti i bt timid out 111 the 

pi 11 111 so th it tlu it m i\ bt 

1 > 1 11 (’ nl st ttiiif. light 

l » m\ thing ol \ ilui mdoois 
R >s stouts md t impcrs out 
lor i \ implt can light i 1 imp 
lin in id< iiptd stu ks and tlrj 
k ist s b\ 1111 ulv lot ussing 
upon ont p nt t)l it tilt Sun s 
t iioin 1 magnifying It ns 
It is impoitant to rc 
uk mbt r the powt r oi tlu Sun s 
1 i\ s w ht u 1 out < ntratt d in this 
w i\ Rooms hast bun s< t 
on fm bt fou now and much 
d mi igt dom bj tht Sun 
kimng through a window and 
bt mg lot usst d by a gl iss bottli 
m jug lull of water upon a 
book or tabic cloth I he 
sissd of water acts as a 
burning glass and sits fire to 
the inflammable material on 
vdiuh the rays are directed 


1 h if is w hs it is dw is s linpoi t ml th it 
1 gl iss hot 1 1t or ]U„ of witt 1 shoul 1 
nest 1 bt kit in in exposed po llioti 
nt u \ window ttuou s h which the 
Sun is slnniii * oi is like Is to dune 

1 ht mu it nil t m ht obi um d 1 >\ 
using i tom L\t min >r i lit puilM 
1 iss oi tin Sun till t this it it v moils 
points md m u flu ltd it 111 111J1 
so tint tilts ut ill I a 11 isi d 01 toil 
< t nti 1 1 1 d upon 1 in Jc point an l 
*11 it lit it n ult-. 

\\< u< not ceil un w ho tust tils 
ft)\in 1 th pow 1 1 ol i>n\i\ li ns 
md tout ist mmoi, \i 1 >idm to 

tr it lit ion it \ h tint it it sc it nti t 


of unit lit turns \ichuni dc s 1 lit 
stois jW>t s th it win 11 tin Horn ms 
nndi 1 tlu Consul Mint Ibis Im sieved 
tlx cits of Ssiuut in Sails m tht 
\t u -i | in then ships wt it si t ilipht 
bs nu un ot buinnv ghsa invent! I 
bs \n hum Its who it tlx turn wi 
7 s st in ol 1 1 

llx histomu I dw 11 1 ( wbbon tt 11 *, 

11 uiotlit 1 >toi s ol how 1 ‘ioilu lit 
plul »soph 1 didiostd tlx (»otlni 
m sst Is in t lx h u bon 1 ol ( 011st 1 id inopli 
Id t lx um lix m \ in a him w 1 

liv 1 on tlu w ills of tlx i its lx s is 
cmisistin o! 1 In \ igon 11111 mi 
p ilisht I bi 1 with 111ms sin ilk r md 
1110 ilil poI\ l on to It < < |\ | 
ui 1 n Ik 1 1 t he 1 i\ ol 1 Ik 
im 1 xli m nn md 1 ( on ilium 
tl um w 1 dm t ti d to t lx dis 
lux 1 piilnp ot two liundii 1 

Ii 1 I 

\lthongh tlx mo t it li d 1 
ux u nt In tor 1 ms of t he 1 
pt 1 xxl do not i< 1 c 1 to tlx 
inn iiiii n I 1 t oi Vie hum h s 
or tlx burning mm ns ol 
Plot In ( iibbon tlnnk tlx 
slot x ui iputi hki 1 \ to In 
ti ut It 1 molt it n in tbit 
lx 1 lllllk to ii r lid tlx 
ti i hi xm is I ict ■, th m ti » 
uppo th it tins wilt 1111 
i^liu d bs monks ol I iti 1 hs s 
A Gieat Burning Glass 
I f tlx si uk x nt t x n t ist 1 
tt ills disc o\ < 1 1 tlx p )WI 1 ol 

bm um tints md mmois 
tlxn tlx it know It die wn 
ittl 1 W U l lost toi l l lit 111 X 
\\ find no imllu 1 u ft it nt c 
t > six h tit \ it ( s till tlx si\ 
tt t nt Ii md stu nti 1 nth 1 1 ut 
m x w lx 11 John \ ipx 1 tlx 
St ot ->111 m w ho 1 11 v < n 1 1 l 
lo^irithnn tm nt ions tlx m is 
11 i lul Im di ft m t I lx bi * 

1 st 1 \ 1 1 cointim ted w is 
m idt b\ m I n^h lim m 
11 mud l*ii k* i ibout ihoo 
It lost 1 , 00 uxl witli it 
old silsti coppei iron 
stcil tope/ cnxidd flint 
t otm h m md punix t stone 
wcic lust d 01 melted It w is 
dtt rw utls t ike. n to Pt km but 
what h ippe ix d to it in tlx end 
is not know n 

In Pans tlx it use <1 to bt a 
tinn sign d whuh consisted ot 
a gun tli.it was fired it noon 
b\ tlx Suns ii\s iocussed 
through it magnifying lens 
lixt d m the nc'cessarv position 



When the Sun s rays, which reach the surface of a magnify 
mp lens m parallel lines are focussed upon wood, papei, 01 
other inflammable material they are powerful enough on a 
hot summer day, to set the material alight 



Even a glass jug or bottle of water in the direct Une of the 
Sun’s rays will act as a burning glass, and fires have been 
caused on many occasions in this way Of course, the Sun is 
so far off that all its rays really reach us m parallel lines 





THE INVISIBLE RAY AS A BURGLAR ALARM 



All soits of burplai alarms have been devised but the very latest and most *uentific is the invisible lay which when anyone passes 
thiough it set an alarm bell tinging We have alt eddy seen on pige 261 how a door can be opened automatically when a person passes 
thiough a ray of light shining artoss the entrance The newest typ“ of burglar alarm is of the same nature, only instead of a visible 
lay of light the ray is invisible As can be seen by the dotted lines in this photograph, invisible lavs art made to pas> to and fio across 
the jewtllei s shop 01 othei apaitment to he guatded Each invisible lay shines upon a selenium cell, as described on page 261 and 
when the jay r broke n by someone, passing through it an electric circuit is competed and a b' 11 , 1 ^ set ringing The burglar cannot guard 
against woiking the alarm for he is unable to see the rays, and does not know in winch direction they are passing 


HOW YOU CAN MAKE THE SUN UNCORK A BOTTLE 


H I KT IS III inti II st III 

cxpei mu nt wlmh 
w < t m c m\ nut 
when tin Sun is lnnin^ 
\\( know how when tin 
win tli it lade 11s tin < 01 K 
•ae ut c 1 v 111 «i sod 1 w ite 1 

bottle is i ut tin t oik llu s 
out with a pop Win is 
this i* W 1 11 tlu n ison 1** 
that Hit < ai bon dioxide 
gas whuh is limit 1 pus 
sun in tlu liquid insult 
is t o n s t a n 1 1 \ pi t ssin 
igciinst tlu totkbut t 1 mot 
dmt it out so long as tlu 
wnt is mt u t \\ lit n 
how t \ 1 1 tlu wire is tut 
tlu pnssuit of Iht gas 
is stiong enough to foicc 
the coik out In tilht 1 
words tlu it is <1 little 
explosion which sc nils the 
tork living 

With this knowledge wt 
can caii\ out our exptu 
merit l akt a little sut h 
as that in which vmegu 
is sold and when it is 
empty fork tlu mouth 
1 he bottle has nothing 



On the left we see the carbon-dioxide blowing the cork out of a soda- 
water or lemonade bottle as soon as the wire is cut On the right 
the sunshine has made the air blow the cork out of an empty bottle 


insult but ur and as it is 
not unde 1 prcssuic llu 
cot k unions in position 
Plate tlu bottle on a. 
table 01 dull b\ 1 window 
through which the Sun is 
shining \ftei ttnnejou 
will lu u a pop ind you 
will see that tilt cork has 
been blown out of the 
bottle It is ejuite. t isy 
to understand how this 
happe ns 1 he hot sun- 
shine ] louring upon the 
bottle has made the air 
insult warmer and wanner, 
and is we know a gas 
expands when it is heated 
At last it expands so 
much and the pressure 
becomes so gicat that it 
pu >he s out t he c 01 k Sue h 
an experiment is best 
ptrfoinu d m summei.when 
the Sun s rays are hot 
tor the same reason, an 
air balloon blown out and 
left in the Sun often goes 
ott with a bang I he air 
expands and buists the 
fabric 
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DRAKE SAILS ROUND THE WORLD 

It was a great day when Sir Francis Drake arrived back at Plymouth m the Golden Hind after having sailed 
right round the world, the first English commander to perfoim such a feat, and, indeed the first commandei 
of any nation to do it Ferdinand Magellan had set out to circumnavigate the globe neailv sixty years before, 
and his ship came safely back to Spam, but he himself was killed in the Philippine Islands, and so did not 
complete the journey Htrt we read the thnlling story of Drake's gnat voyage 


T ill TO is lit 1 1< doubt tint b t \ot( 
were take 11 .is to who w<u the 
si\ grt it< st I ngh hnn 11 < t the 
li t thomuul u 11s Sir I t mils 1 >1 ike 
\mihl find «i pi m imon h the six md 
it is <|uit< pos d>lc tint Ik w >uld hi id 
l hi list Ot 10111 st thin ht\i Ikiti 
\ Hi *-nu n md nu n ot si 11 n< 1 w ho h i\ 1 
dim I ir rnori tot tin intion thin 
Di ikt blit hi st md out is 1 t\pu d 
I mh Inn in with tin qtiildu re gilded 
111 I m I md as most ill sii d>lt md his 
piituusqm inddiamitu t mu ippi d 
t tin mnf.iqition m i w ix tin hit 
t 110 si lint 1st it slitisnun or 


Two \< its 1 di t \\i imd Di ikt com 
in Hiding l sin ill ms 1 1 ol «jo tons win h 
lot mid pul >f 1 squ iilron htti d 1 til h\ 
Ins rtlitim S11 John IT iw kin to 
t lptuu 1 ims on tin Vfin in < ust ml 
1 in \ tin m tit stli to tin spimsh 
Poss sst Hixin \m ru i In 1 ft lit with 
t 111 SpitlMlds ill till MS (l but twi 
w<r< destmyed uu i t whn 1 1 w is tin 
Jithth (onmimdid b\ Didci This 
md tin olhit suniidtd 111 u iihm s 
I n 1 md md Pi iki wh > w is suit to 
Sir \\ 1II1 uu 1 1 < ll tin st 1I1 sin m to h im 
m u ii nut t thi expedition ihusi uu 


In h lull md 1 ti i« iidl v ludiin t ikm 
1 )t ikt In tin hands dtsind to w dk up 
tint s iodl\ md „it it fulfil tru in 
w)m h thin wt it 1 ut steps to t 1 ilit tti 
tin isunt ihnost t> tin t ip In tlu 
midst >t tin bi mi In s 1 lit t K ubour 
li 1 1 bt in 1 oust 1 in ti d 1 u t i in 11 h I01 
ib >ul t\uUi nun I)rik 1 undid 
this i uu n tiu mdwisth vu\ fust 
1 n lishni in 1 > u I hit 01 1 m ol w Im h 
lu hid in ir l golden m ports troni 
Spnnsli mins 

lliui in tin tin wi in told witli 
^11 it s>lunnit\ hi b s ii lit t x ni to 
^i\ 1 him 1 It m l 1 i\ i < m 1 to 


ii h inui 1 mi < 1 mid d< 

Pi iki did rums things ind his 
lit ti m In ^mnin^ t> uid is m 
n 1 / 1 n ^ 1 v ii m inlii st< i\ >1 
i t » 11 w im h st i ms 1 1 nu st in 
11 libit to 11s 111 thi nt pit ll< 

I i\ I »ut tin 1 ut st uidiiK 1 m nt 
1 his lilt w 1 his \ \ 1 1 t< uud 
tin w >tld in 1 littli hip < I 100 
11 whin m th < ])iituiiM|in 

\ 1 1 t 1 < 1 )g\ 1 I thi < Id unli 1 
hi ploughed up 1 billow u uud 
tiu w rid 

A Lost Lcadei 

Hi w is tin mi\ fust 1 cm 
milder to pt riorm sui ii 1 f< it 
it is tun Mi,ullins ship li id 
mult tin journey iidf a cciituiy 
hi lou but \1 egt 11 m hirnsi if h id 
I »st his lift m tlu Philippine 
lslinds md so his ixpidition ri 
tnniid lionu uii(l< 1 ant the 1 tom 
in mill 1 Driki howisir tom 
111 uuU d lus m ss< 1 throughout tlu 
whole jouriu \ md dtti nt irly 
tint t ytais of almost muc dibit 
idventuns sailed triumph mils 
into Plymouth IT.ubour ittribut 
mg Ins suiuss to PiovidtiKc m 
described by tlu liistoinn in a ^ 
I ltm veisc whuli may bt trails 
lattd tlius 

1 c Hun soli Author of ill works itiiikiim 
Jc I V1111 soIl Knit 1 ol i trill an ami m i 
(< Him ol ill His own thi git\td<f<nr< 
To bod alone let all tlu >rv be 

Drake was a Pi von ma i but wt do 
not know a griat dial burnt his family 
His father who sc ems to has c suffc ri d 
religious perstiution, had no less than 
twelve sons, most of whom wt art 
told became sailors the greatei put 
dying at sea Francis Drake. as a v< rv 
young boy, was apprenticed to the 
master of a little vtssel who when he 
died left the ship to the youth 



Fiancis Drake the first Englishman to sail round 
the world From the painting by F Pourbus 


until 1 th< notiu ot Ouccii Flizabitii s 
gu d inmistn 

l)iak< next m ult two < xpuhtionx to 
\mtnii on his own an ount during 
whuli lit raided Spmish settlements 
1 iptund a good <lt il of tti isurt md 
w is bully wounded in one sknmish 
It was during tlu latter ot the si two 
< xpi ditions that Diaki htaid of a 
icrtain tin bom whos< top might be 
discerned both the North Sit and the 
South Si a that is thi Atlantu and the 
Piufic Oceans 

1 he tree was on the summit of a very 


ul m 1 11 hsh ship m thi si < is 
md (hi lnstoii m idds fit \v is 
lu ml m w I it hi 1 ki d is will 
luu ilt<i ippt ii Hi vowtdthil 
lu would nidi the ittimpt t> 
ul tin P 11 1I1 in 1 In m th it hnu 
loiw ml his mind w i pin ki il on 
< outinu dl\ nu lit md d i\ t pi 1 
bum Ins \ w 

Chivalrous Behavioui 

Ik 11II111 Spun h ships md 
towns J)rdi 4 bt mu d ciu ugh 
tie isutt to m iki lmns( It 1 nth 
m m Iot llu 11 t ot hi lde It u 
ph 1 nu to rt id tint 1 11 tlu < \ 
pi dil 11 11 lu stiutlv i h irgt d dl 
Im ioiupm\ md the fin nelly 
Hull lib w ho lu lpc d him tint t hi x 
sin uld (ii no uiount hurt m\ 
Inn ih 01 im irnu d m m m oidci 
which wt m told lht\ ill lnlli 
t nil x olx\(d Ihi bth iv lour 
chiiictciitd 1 )t iki 111 all his 
idvint imus lilt lie w is ntvir 
duel lu utMi killed t it he 1 
minis 01 S] mi uds if lu could 
ivoid it in l i^un and ig.un ht 
be hiM d wit 1 1 tlu utmost t hi v ah\ 
to his c nt lines 

Whin his little *dnp«- re turned 
ln< * to Plymouth m August i*> 7 S tlu 
pioph wtu at church and the 
pit u in 1 in tlu midst of his 
xumon but new soil hike s return was 
curled into church an 1 we ate told 
that in 1 ft w minutes then iciuaincd 
few or no ptoplt with tlu pn llIhi fill 
running out to witiuss th hie .unp of 
(*od up »n the dmgtrous adventures 
md cnbrpnscs of the 1 iptun who had 
spent one year tw > months and sonu 
oeld cliys on this voyige 

The news of Drakes d inn.* and 
sut cess madi lnm muiy ti lends at 
Court and he hid an interview with 
the Queen telling her s mu of his 
i xp 'ricnt es Sn appears to h ive been 
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ROMANCE OF BRITISH HISTORY 


pi ic ions to him and it is \i ry likely 
Hid she (licouiigid him to fm t he r 
dtoits ilthoup.li ulmutst isshi w is it 
pi n ( with Spun sin louhlnot instiiut 
l)i ikt ojxnlv lonnki ilt i ks u]) m tint 
i oimtr\ s tn mm ships 

Kit lit i inou thin tour \i irs 1 il« r 
1)1 ik« fitted oul mothii i \p ihtion 
win hi msi U lot fj\ \i si Is lit own 
shin tin /* h ffn of i >o t ms 11 k / h a 
hith ol So tons in mm l In ( ipt mi folin 
W\utn mil thin mill i ship-', tlx 

Mm\^ohi |o l hi tlx S 4)i >1 , > toil 
lint tin ( hi ist / In ) wl 1 st in 

1 hit i w is i v id til 1\ ii t w mt 

ol hind mi fitt m i u( t lu si 

\ i ii toi wi tin 1 1 1n hip 
vm it npphf d in t nl\ w it h ill 
m mm i ol ii 1 1 m n loi i 1 n 

mil ll 1/ nd >u \ \ i hut \\ it h 

III 1 1) \ ii 1 1< Ii oj I ii x n \ \ 11 

t It v si I 1 i t h t ihli in tin 

/* If IH Mill s nil i\il| 1)1 t 111 

) k 1 Ml III ml t ) ll IU 

Im i ii i I lint \ 1 u 1 >t 1 hi \ 

\\ t [ill ol t In It isui i t 111 

i mm mil t hili i pi ii i 1 mi his 
i it It t v \ l l 

Music on Boaid 

l)i 1 1 1)1 with him il o 

IllllSI I HI \\ ll I ( ill Id ] 1 i \ (II 

dilli t tit in 1 1 mm nt \ In w t 
i m m >1 n t \ pi mi m I smi] Ii 
h il it it i". c | in t hki l\ 1 h it tin 

lltll'. )t I ii \ 111 SWlli t llvl n 

not < nim h lot tin ow n i ml )i t 

i t di pi i\ tin wi dth md 
t i t< oi hi i mutt \ in 1 h >si 

p ii ts ol 1 1 n w >i Id m w hi h he 

w is d> mt to 1 1 m I 

Of out i till ii win do t >i 
on t)o ii 1 md i pu ii lu i lot 
i \ i n ] in it( s wi it pi >m m thu < 
d is 

\ ri it dt il >t si iu\ w is 
oh i\ 1 is to tin obji it tn l 
di st n 1 1 1 « hi ot 111 u)\ i i md 

J >i iki ' oik i di d tin i thin 
c\ < n horn m m u mi h m 1 his 
pi i sol i d ft n ml Hi Ii i 1 h )W 
t\M dii lfh 1 to o i i oss to 
\nn i u i pi» s on tin Sp mi h 
ships md tri isun utus mil following 
in tlx w ike ot Mi t II III ‘•111 on till 
Pu ilu whin hit hi i to ti > 1 ighsh ship 
li id hi i n si i n 

11k htth \iniidi >lfi\i tins vessels 
in mill d hs it>] si i mi n lilt I'lsmouth 
on Novi min i 15th 1 5-^ hut no 
so mu win tins outside thi hirhom 
lit ill 1 violent toiniosiil »ol Hum md 
loin) Hid thi m to tdi slu Iti 1 111 

1 ilmouth ml thin dtiiwinls to 
Tetuin to l‘l\ mouth to m do good 
mt mi d mi i^i th it h id lx < n tloiu 

Winn thi \i si is wilt h fitted 
I>i iki sit til fioin Pl\ mouth 1 snond 
turn oi Diet mix r 1 jth ind w< nt 
south e dlin^, it Mo n uloi on tin eoist 
of Hnbuy \\ 1 1 < 1 md piosisions 
were tikm on bond and thin the 
sipiniliou proecidid to tlu ( ipi 
\tidt 1 si ends when thi) obt lined a 
ijuintitv ol fmit 

Si 1 m 1 two Portuguesi mssiU they 
chisid them mil 1 iptnn 1 oiu winch 
w ts laih n with wmk md otlur v 1I11 ihlc 


articles Drake put twuity eight ol 
his own men into this ship md took 
Iki m istej ih urd his own vessel in 
or di 1 tint he might act as a pilot on 
the r o ist of Hi i/il for w hie h it w ts now 
(lu 1 lit d tin squ nliim w is houn l 
Wong J hake s p irt\ w is 1 person il 
tin ml ol his Mr |ohn D m^hty in 
iduettid mm who w ts 1 volunteei m 
tin ixpedition md Drike }>ut him in 
< 0111111 md o! the Portugue e pn/c 
S»m ittiiwiids howivir in nuni 1 
eoinpl nuts bun other se uni n th it 
1 > i vhty had pm iomi d 1 1 r t un a r ti< li ^ 



command by reason whereof such as 
hid him in dislike took advantige 
igainst him to t om plain a second time* " 
Drake went on boatd the Pthcaw 
agon removed Doughty from hi. 
comm mil mil making him a prisoner 
sent him foi confinement to the bn aw 
We shill he ji more- of Doughty 
litii but me mwhik the expedition 
continue l its way uosstdthi I cjuatot 
win 11 for 1 time it was bee ilme d mil 
t xpe rien 1 d a good de il o! thunder md 
lightnm 

Drake is ilw iys was very 1 mini 
ol his mins he ilth md 1 am 
in r out the pi utm of the day 
bled them 01 is the historian 
i]u uutlv puts it let cm none 
oi the m blood on his own h in 1 
\t list tlx \niiinm 1 o ist 
hove 111 sight md Driki coming 
to the I 1 1 I it 1 i<i\ (l «- iw 

multitudes of se ils \s tin si 
wen iound to jum uli good me it 
nnn\ ol them were kiikd md 1 
su])]>l\ ot pn>\ ) ion', stolid ii]» 
in 1 uli m ssi 1 1 hi expedition 

dso iw whit thi \ In lu veil t > 
Ik osti k hi s but win 11 til \ 

1 issowirns who < thigh vm 
in told wiri e«juil in si/i t> 
le ison ihk k of mutton * 


Diake climbs up a goodly and great high tret 
catches a glimpse of the Pacific Ocean 


ol v dm which slum! I hivi bun pirt 
ejt the common pmptttv ol tin e \pi 
ditim md Dr da th unpin went on 
D > ml to mquiii into thi m it t< 1 an 1 
Iound thwtiifhn* irtick sin 1 > m n lit\ s 
])ossessiem 

A Change of Command 

So fir born puilomm^ them thin 
aims 110 doubt tint t In \ hid bin 
given to him by Portu m si on brnd 
md thi 111 full view ot tin I n lishnii 11 
wlio hid clio^t of ih m sst I How 
cmi Di ike deposed Doughty md sent 
him ib) ml his own ship the Pduui 
is comm mile 1 of tint Mssil linn 
lie pi i< < d his brother Ihomis Di ike 
in ehirge ot the pri/e and ri 111 itm 1 
himself on bjitd foi a tune 

Hut soon there w is trouble with 
Doughty on board the Pi hi aw We 
aie told by eonte'iupor ir\ accounts 
th it tu w is * thought to be too 
pncmptoTv and exc tided hi in 
th >nty f taking upon lum too great a 


and 


A Meeting with Giants 

On th join in \ smth tin 
S \u md tin I ‘ortu in ■>< ])i 1/1 
which h 1 1 lx * n u n inn 1 the 
Mm 1 win lost si lit ot toi i 
turn 

] Ik I h il ilk w is si nt to In ) 
lot tin mi sin ships mil tin 
St ni w is soon l o u n d 111 d 
brought in \ 1 Hiding wi 

ni idi 111 1 sonic ti tilin (loin 
with the bu ndlv n i t 1 \ 1 s 
I hi si win scantily t lot lie 1 
but win glints in si/t ml 
wen the people whom the 
Sp minds hid 1 ilk d Pit igones 
which nu ms piw footed nun 
i Ik \ had sun the 11 lnp foot 
pi nits in tlu now Me h ivi 
literal the woid slightly but still 
cillthi people Pitigomms I lu S 1 m 
wis now elism iritkd and broken up lor 
tire wood 

l lu expedition then pis cd f 11 the 1 
on ml poising to dismmtk tlu 
L In ist fyfm winch was abaiuloiud 
pi 01 1 c le l south w Mil ind mi hole d m 
Poll St ]uli mi lherc unfortun ite ly 
one oi tlu men Kobe it \Y\ntir p irtly 
m spent and paitlv to show 1 nglish 
dextcritv pulled the string of his bow 
with undue force 111 order to show how 
lar he could shoot J he stung biokc 
md wink lu was fixing it again some 
natives appircntly lining misundci- 
‘•tood his action shot then ariows at 
lum md wounded him m the shouldei 
1 hi n another artow pierced lus 
lung-. A gunner the 1 ('upon took aim 
nt the native's with his musket but it 
nusfrnd and betoie he could aim again 
he was slain by an arrow Diakt then 
took a fowling-piece anil shot at the 
native- who first began the trouble 
1 he man was struck and wc are told 
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his cry “was so hideous and terrible 
a roir as if ton hulls had joined to 
gctht,r in loanng i lit Pitagonnns 
then upon dispersed Robert Mvntor 
dud and he and tin gunrurwcie buried 
in one grrve with niiitul honours and 
i s< i moil w is pie it lu d 

One of the hist ohjetts th it t mght 
th< ittontiun of tin yuvigeis at this 
pi u c was tht rt m mis oi i gibbet 
some si\cnt) \e ns Ik ton wlun 
Mage 11 m e ilkd t lie 1 * on his journey 
i omul tin world lie executed i ninnbt i 
oi mutineers md tin ibbtt w is suj> 
post 1 to b< the out on w tin h tlu nun 
hid been hinged No mu drt mutl 
when the \ iw th ol)|ttt th it tht it 
would lx an eve till mi m count elim 
with the piesentexpc lilion 
it tht mu j> 1 u t 

N »w wt Tt turn to Mi 
l* mi ht\ 111* whole bu l 
iK s iu 1 1 mu t tion with him 
i i m\ stt t y \p]> ir* nth 

la w is » h u d with 1 1 \ 
t > t nsi i mutm\ in th< 
lit \t m\ r it* lit w i > 
l m Id to tml 1 >» tin 

I >im 1 1 u i It \ 1 \ t w 1\ t nu n 

n I nnu 1 to 1 it h m l 
bt h id* i 

An Unsolved Mysteiy 

Willi tilt * M 1 II W | 

w I ) ru t I iu w m I 1 it i 

II 111 1 II 1 ill I til* It Wt It 

< ri c i n i < * I I >i d * w ho 

su * t» l th it he w is put 
1o 1 ilh out o! 1 1 \ lit v or 
it th i* <|iu st I tin I u 1 ol 
J i stu whom Duality 
w i sill lo hm oil ii h d 
1 h 1 t li iiuMt n m mis 
th it 1 >i t K< » t in dw i \ s 
to h i\ t u U 1 w d h the m ist 

rupulous i lu in s t » his 
in n \o nu mbt l ol tlu 
t \pt lit ion e \ < i u^e stt <1 
th d lu i t e el unjustly in 
1 Im s m a 1 1 1 i oi th it 
I > Mighty hil not deserved 

his 1 1 to 

S >m< i\ lu h ul in 
tt iult d to I ill I >i d e but 
win tlu i tli it be so oi not 
hi w is lee om lit tl to Ills old 
ti end islvt d th it lie might 
]* < i\ t tlu ltol\ ( Oil) 
iiimnon in eompmy with 
Di »ke it the h mtls ol Mr 
1 1< t* he i tin pit u lit i and In lent being 
bt lu ult d t mbi u t tl the t omm mde i md 
took his It iv < ol ill the lompurv with 
pr iv i i s ioi the < hire n s in ij< si v I lu n 
iu tjuietlv Inti Ins lu ul on the blot k 
\ud his life* was eiulttl 

Mr Iltttlier the tlnplun sp ik ol 
I> Mighty m the highest turns i-> i 
mm of endowments and ibihtv II 
w is not i seaman and what possible 
object he could have had in wilding to 
destroy Drake oi stir up a niutinv it is 
difficult to set Ho had no fiunds or 
confe delates in the squadron anti 
Drikt was so btdov ed by his whole 
crew that hid lie bten killed Doughty 
would probably hue been torn to 
pieces by the crew 


Out thing is certain fh it Drake is 
ilwavs spokt ii of b\ those who knew 
him md ti u tiled with him is i mild 
indulgent md hum im mm mm < is 
Ul\ biloetd 1 >\ se inu n Doughty w is 
bum el mil i 1 u gimthiij. stone 
which w is lound broke ii in two pirts 
wi si t up to m irl tin j.ti\e one h i If 
it tlu lu id md tlu ot hi r it the loot 
Nome ot tlu wood hour M ige 11 m s old 
gibbet w is t iki n by th* ships eoopii 
md m ult into t ink mis 1 u onu ot the 
comp in v to dunk tioui 

I lu i’oitn u* i pu/ tlu V n 
win* h hul ti |oiii tl tlu si | ii ul i oil | ti »y 
m wt\ Icily yy is now mil m lol md 
bloke u up m 1 tlu lit i t w i*> it dm < d t > 
time yes i | the PI ul the / // dt Hi 


md tlu 1/ n\ f >11 I lie journey wi 
continued md non Di ike t mi to the 
m mt h ol tin Sti uls ol M 11 m 
I> foie into Tin,, tlu e h* eh mud tlu 
ntm ol hi ship th Pluiu t> th 
(i)Id it llnut in h mi Mil ot i It lend ot 
his Sn l hi i t >ph i 1 1 it ton \ jli 

C himhti inn it J li/ ibe Ih sc oui l whv» 
e K t w is i i old n hind 

Iluic v\tr* pnyeis ot th mks^iy mg 
Mi 1 lc to he i pi c nil d a sum mi md 
then the e \p dition i nte led the n mow 
stints Vttt r si\te eu d ly s the y passed 
out into tlu Uu ilu but tound it am 
thing but a p i< ihc sc i for it was vt ry 
rough and tui Indent and i tt ruble 
temp st sc ittued th tit it It w is tilt 
second time that ships had evt'r pissed 


through tlu struts mil intend the 
I* u ihe O t m 

Ne u the wt st c i n outlet injslmdwas 
si cn met some of tilt nun limit el md 
e died tlu pi u c 1 h/ibetha attoi the 
fhiecn lluie wi u in my penguins 
md the enu i mused Ihemselves by 
kilim ^ oo » in out day pre sum ibly 
toi tixxl We m i\ nunc I tint I >i iUe 
took only si\t* t n d ly s to p iss tlunugh 
tlu sti lit s with his little y esse is foi 
inn up to the middle of tlu nine to tilth 
eintuiy yylun siding ships hid been 
brought to pi i tec turn tlu jomniy il 
epiued i loitm^ht 

\no1hei tempest now tiost vnel 

Drdi s ytssel y\ is dmen south md 
h Ik* mu tin lust in m to st t the 

union ol tlu Vt 1 mtu md 
I* u itu ( >e i ins I ht Mat i 
k / / dis »p| >e U t d md ye i 

iu v 1 1 i, mi lu ud oi md 

ill *n bond must lint 

pcii lu d 1 he (• lit h llm i 
mil tlu 1 It ib th him 
t y t i t oil 1 1 n ii i d tlu u 
) Ml! n y md t hi* i e el i b ly 
ne u tlu wt It 1 it i nil mi t 
ol tlu tl I its yy ht It tlu y 
me bond bill i ft yy lioui 
1 lit r tlu ( ible of tin (t li u 
Ih i / j> n h d md lu dioy * 
>ut t s* i lx mg thus s j> it 
lie d It mu tlu / li lb th 

Alone on a New Sea 

1 li it \ i st I in ul* no 
il to nipt to follow I h ike 
md tn* next d ly t ikin^ 
uly mt i^t oi his t om 
m mo i s ibsi n t ( i pt mi 
W y M 1 1 i it t nti ii d tin 
sti nts mil dt pit < tlu pio 
to 1 oi hi m min i st ii tt d 
to u k Ioi 1 iiw,! md Hi yy is 
llw Inst \ ( sst I to m i kc the 
yvi st to e l t j) iss i^( ol the 
sti uts 

I>r ik yy is now kit w ith 
only Ills own ship ( \< t pt 
i)i i little pmn iic which 
could be 1 1 kf ii to put 
md ]> u lu d iw n on bo ml 
Soon it 1 1 1 y\ uds 1 hi > bo it 
w it 1 i t ight men in iu l yv ls 
lost i ht ot md not long 
dto ny uds w is tl i heel to 
pu e t s miong tlu nu ks tlu 
nun ht mg itticktd md 
ciptuied by Indi ms 
With i n ie illy it luetd uew Di iki 
( >i 1 1 mu d Ins j nit in y north an I we 
m pi uutly told tint it the slop hid 
ul mud lu i old n mu ot Ptlnau slu 
might n >w in l( < d h i\c Lx eu s lid to be 
» p lie in done in the wilele i lie ss 
t >imn* te> m lsluid Dr ike inel sonu 
ol 1 nun I md 1 but they wen 
ittukedbv indi ms md Di ik* lumselt 
w is shot m 111 t lee by an mow inel 
nine othci in u wei< bully vyouiultd 
Jlu ilu t singe on hid previously duel 
mel th othci one w is in tlu / Iftib Ih 
wine h unknown to Drake had put back 
t > Ln^l uul lhc woundtel there foie 
hid to l) pi iced m the e ire fit a 
boy who yv< an tjlel hid little exp 
licncc and no skill No wondwr when 



The local chief placed a feathered cap on Drake s head and tht English 
Admit al assumed that this was a token that the chief was handing 
over his country to the visitors 
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all the 4 wounded recovered it was felt 
that Providence had miraculously 
effected a cure. Apparently the natives 
mistook the English for the Spaniards 
who invariably treated them cruelly, 
and it is pleasant to know that Drake, 
realising this, would allow no reprisals 

The journey was continued, and at 
the next place where Drake landed the 
natives were courteous and brought 
supplies of food, but as they could not 
give all that was needed they offered to 
pilot the Golden Hind to a port a little 
to the southward where larger supplies 
could be obtained Drake accepted the 
offer, and being guided to Valparaiso, 
obtained all he wanted He re warded 
the. Indian pilot for the trouble he had 
taken and all the kindness he had 
shown 

Alter further adventures the voyage 
was continued Some of the crew landed 
at Tarapata to search for water. 
Curiously enough they found a Spaniard 
asleep with a bundle hv his side con- 
taining thirteen bars 
of silver. D r a k e 
would not allow t hem 
to do any harm to 
the sleeper, but told 
them to carry away 
the treasure quietly, 
s o m c of the men 
jokingly remarking 
that the m a n o n 
waking would be 
thankful to have 
been thus eased of 
so heavy a bui den 

More Treasure 

At another place 
when Drake’s men 
landed they found a 
Spaniard driving 
eight llamas, each 
laden w ith a hundred 
pounds’ weight ol 
silver. This treasure 
also was soiled and 
the llamas driven 
down to the shore 
We are amusing I v 
told that they obeyed 
their English drivers as well as they did 
the Spaniards. 

Soon after Drake arrived at Callao, 
the port of Lima, and having entered 
the harbour without resistance, found 
thirty ships lying there, seventeen ol 
them already prepared for their voyage 
it is amazing that the lear due to sur- 
prise caused by Drake’s sudden arrival 
in a sea where no English ships were 
supposed to be, so paralysed the Span- 
iards that they allowed the little crew’ 
of Englishmen to plunder the seventeen 
laden ships and carry off all they 
wanted 

On one vessel were found 1,500 bars 
of silver and in another a large chest of 
coined money. Drake then ordered the 
cables of the ships to be cut, allowing 
them to float about the harbour so that 
there might be no immediate pursuit. 
He had heard news of a rich ship laden 
with gold and silver that had sailed 
lrom Callao shortly before he arrived, 


and was bound for Panama. She was 
described as ” the great glory of the 
South Sea.” 

Drake gave chase, caught her, and 
captured a large quantity of pearls and 
precious stones, eighty pounds’ weight 
of gold, thirteen chests of silver and 
coined and rough silver enough to 
ballast a ship. All this was transferred 
to the Golden Hind. The Spanish ship’s 
name was Cacafuego , which means 
Spitfire. It is said that a Spanish boy 
on the rifled ship said jokingly : “ You 
may let your ship for the future be 
called Cacafucgo and ours Cacaplula." 
This last word means Spit-silver. 

Seeking a Northern Passage 

Other ships w'ere caught and rifled, 
and Drake now decided to travel north 
and sec if he could regain the Atlantic 
by a northern passage similar to that 
of the Straits of Magellan in the south. 
It seemed to him likely that the Pacific 
and the Atlantic would be united in the 


north as well as in the south. The 
farther he went north, however, the 
colder the weather became. 

” The very ropes of our ship,” says 
the account of the voyage, ” w r ere stiff 
and the rain which fell was an unnatural 
and frozen substance, so that we seemed 
rather to be in the frozen zone than 
anywhere so near unto the sun or these 
hotter climates . . . Our meat as soon 
as it was removed from the fire would 
presently in a manner be frozen up ; 
and our ropes and tackling in a few 
days w’ere grown to that stiffness that 
what three men lie fore wrere able with 
them to jierform, now six men with 
their best strength and utmost en- 
deavours were hardly able to accomp- 
lish.” 

It is amusing to read how easily these 
sixteenth century seamen were able to 
salve their consciences and convince 
themselves on very slight evidence that 
they were doing what was right. At 


one place where Drake landed he was 
received with great respect by the local 
chief who placed a feathered cap on 
Drake's head, a chain round his neck, 
and saluted him by the name of Hioh, 
which was supposed to be his own name 
or to signify the chief. Drake there-, 
upon supposed that the courteous 
action of the chief was meant to convey 
the whole country and its inhabitants 
to the newcomers. He gave the chief 
to understand in the best way he was 
able that he accepted the gift in the 
name and for the use of the Queen of 
England. How surprised the friendly 
chief would have been had he under- 
stood what the English captain said. 

Finding there was no strait between 
the two oceans in the north, Drake now 
struck oft across the Pacific. We must 
admire the boldness of these brave 
seamen who without any charts sailed 
unknown seas by day and night and 
succeeded in their quest. 

Drake called at the Philippine Islands, 
at the Moluccas, at 
the Celebes, and at 
Java, and seems to 
have obtained 
golden opinions from 
all with whom he 
dealt. At the Celebes 
it was noted that 
swarms of fire-flies 
weie seen among the 
trees at night ” as if 
every twig had been 
a burning caudle.” 

A Crab Dinner 

The seamen found 
land crabs which 
they called crayfish, 
and they described 
them as ” ol exceed- 
ing bigness, one 
whereof was suffi- 
cient for four hungry 
stomachs at a dinner, 
being also very good 
and restoring meat 
w r hereof we had ex- 
perience, and they 
dig themselves holes 
in the earth like conies.” 

On the night of January qth, 1580, 
while threading her way among the 
dangerous islands and shoals of the 
Celebes, the Golden -Hind suddenly 
struck on a rock and stuck fast. At 
daylight every attempt was made to 
get her of! and three tons of cloves, 
eight guns, and a quantity of meal and 
beans were thrown overboard to lighten 
the ship, without producing any visible 
effect. 

In this state of distress the whole 
ship's company was summoned to 
prayers. ” Commending ourselves unto 
the merciful hands of our most gracious 
God, for this purpose we presently fell 
prostrate and with joined prayers sent 
up to the throne of grace, humbly 
besought Almighty God to extend his 
mercy unto us in his son Christ Jesus ; 
and so preparing as it were our necks 
unto the block, we every moment 
expected the final stroke t of be given 



Queen Elizabeth knighting Francis Drake on board his ship at Deptford. From 
a drawing by John Gilbert, R.A. 
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unto us.” It will be noted that despite 
their distress and their prayers, no 
attempt was made to throw any gold or 
silver overboard to lighten the ship. 

However, at low water the ship gave 
a lurch and slipped off the ledge of rock, 
floating at once into deep water. 
Fortunately she suffered no damage, 
and the voyage was continued. A call 
was made at Java, and then the Cape 
of Good Hope was doubled without 
calling, the next place at which a 
landing was made being Sierra Leone. 
There a stop was made of two days to 
take in water, and oysters and fruit were 
dso obtained. 

On September 26th, 1580, the Golden 
Hind arrived at Plymouth. It was 
Monday, but in passing round the 
world the mariners had lost a day and 
supjjosed that it was Sunday. All 
Plymouth turned out to welcome Drake, 
and his men. The bells of the church 
rang from morning till night, and the 
whole day was spent in feasting and 
rejoicing. Drake made a hurried visit 
to his old homo near Tavistock, and 
then went to London. 

For a month or two he heard nothing 
from the Queen. Appai cntly she 
wan toil to see if there would be any 
trouble with the Spanish sovereign 


over Drake's escapades and rifling of 
treasure ships. 

At last on April 4th, 1581, Elizabeth 
went to dine at Deptford where the 
Golden Hind lay, and on its deck 
knighted Drake as a reward for his 
services. She also granted him as arms 
a ship on the world. 

It was a great honour, for in those 
days knighthoods were given only for 
real merit. 

A Monument of England’s Glory 

The Queen expressed herself strongly 
that the Golden Hind should he 
preserved as a monument of Drake's 
and England’s glory, and for many 
years it remained in Deptford Dock- 
yard, an object of curiosity and 
admiration. 

Holinshed, the old chronicler, tells us 
that “It were to be wished that in 
memory of this gentleman’s incompar- 
able achievement some monument 
might remain to succeeding ages and 
none more fitted than the brittle barque 
wherein he arrived safe and sound, 
which as a knight of good account and 
rarely qualified, thought meet to be 
fixed upon the stump of St. Paul's 
steeple in lieu of the spire that being 
discerned far and near it might be noted 


and pointed at of people with these true 
terms : Yonder is the barque that hath 
sailed round about the world." 

■ The spire of St. Paul's Cathedral 
had some years before been destroyed 
by fire. It would certainly have been a 
novel monument to Drake’s prowess if 
his little ship had been placed upon the 
tower of the Cathedral. 

Later the ship was broken up, but a 
chair made from its timber is to be seen 
in the Bodleian Library at Oxford, and 
in honour of the occasion the poet 
Abraham Cowley wrote the following 
lines : 

To this great ship which round the globe has 
run. 

And match’d in race the chariot of the sun ; 
This Pythagorean ship (for it may claim, 
Without presumption so deserv’d a name), 
Py knowledge, once and transformation now, 
lit her new shape, this sacred port allow. 
Drake and his ship could not have wish'd from 
fate 

An happier station or more blest estate. 

For Jo ! a seat of endless rest is given 
To her in Oxford, and to him in heaven 

It is said that Shakespeare obtained 
some of his ideas of strange and foreign 
parts, embodied in The Tempest, from 
the account of Drake's voyage round 
the world. 


* 



A contemporary map of the world by Hondius showing Drake's route from Plymouth, across the Atlantic, round South America, over 
the Pacific, and back to England again. Between the two halves of the globe, at the bottom, his ship the Golden Hind 
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Man’s work seems that of a pigmy when compared with the gigantic monuments erected by Nature. Compare, for example, the Great 
Pyramid, the biggest thing of its kind, with Mount Everest, or the Panama Canal with the River Amazon. The greatest single thing, 
for size, that man has ever constructed is the Great Wall of China, which still exists and which the Chinese Government has proposed 
to turn into a motor road. It is over 1,400 miles long — that is, it stretches more than twice as far as from Land's End to John 0’ 
Groats — and is 25 feet wide at the base and 15 feet on top. Its height varies from 15 to 30 feet, and at every 200 yards there is a 
tower 40 or 50 feet high. It was built by the Chinese Emperor Shih-Hwang-ti about 200 years before Jesus was born, to keep out the 
Tartar raiders, but failed in its purpose. It certainly rivals a work of Nature 
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THE TORNADO THAT CUTS LIKE A SCYTHE 


Severe and destructive storms occur from time to time in Fngland But it is m North America that the 
fiercest and most devastating storms are experienced These are called tornadoes and on this page we read 
mans interesting things about thtm and the terrible damage they do to life and property 


I I is curious Uni t tic most \u>knt 
ind (lest i u< ( ot ill tv pis (I 
sloim should it tin sum turn lx 
the sm illt st tint is unci i kss ut i 
thin im other kind 1 Ik mint toi i 
d(stni(ti\< stonn of this kind is 
toinrdo i wotd v\hi( h comes from 
the Sp imsli md mt ms i timing 
lx( nisi ol its rot u v m >t ion 

loinuloc ouiii dmost <\(hisi\tlv 
m tlu l nited it< s of \muii i 
ilt li u^h on i smillti -a d( tin \ il > 
nm m Wist \tiii i mil one oi two 
the i in is J In \ in s)in(tiims( illid 
i\ loins hut tint is in mi iinitnimt 
\ tom ulo tiavi Is it f.nit spud md 
is m\ m l! 1\ li ss thm i minute in 
p issm* m\ h uui point Its pitli is 
si mi t inns on l\ i f< w l< ( t wide but 
it other turns oki it c t i in 1 wluli 
it m i\ 1 i onl\ t null in k n^th it otlu i 
turn the wlurlmc lmrni im tiivilsuvu 
k mi i ol two or thin bundle I links 
It l,i m i ill\ i cc ms In tut ii thin md 
(im hi thi llti moon mil l found ) is 
pi u tn ill\ unknown bdvv enthe hours 
ol si \ i n md mm in tin morning 1 lit 
m ist uuil pi no I ot tin \i u foi 
ti mi lies is from J\1 ly to \ugiist 
m lusiM but m tin Southern Stitis 
I \ mi i ic i t in \ m i\ occui it dmost 
i u\ turn of tin \c u 

I lu most distuutiM thm ibout a 
torn ido is i 1 ugi hi u k Junni I sli iptd 


iloud which extends dovMiw nil from 
the d u 1 < iomls ill thi 1 \ to \ 1 1 \ in ir 
tin I nth sui tin 1 his whirl round 
is it ti i\ i I in 1 whi u \ i it [ isst s it 
i msis t mbit di\ ist ition I \»r\ 
mu m flu l nit c 1 Stitis it k ist i 
bundle 1 li v ui 1 i millu n ] oun Is 
wmth >1 pii|irt\ m distiovul l>\ 
tonnloi I ruin tinu t i turn still 
mon \ if 1 nt st unis )! this kind ocmr 
resulting m tlu los it hmuliuls ol 
Inis md i \ ist mu unt dpioputv 

Inumilnli 1\ him tlu ippioi h of 
itciindi tlu louils m tin sly h i\t i 
rush 1>1 uk hjx u mu md si m 
t > in h t t he i mil whirl ibout it 
it sp( ( I I In u m i inoim lit tlu 
hi it k funiu 1 1 loud ipjiiis in I ri ulus 
down to thi I uth Vt turns it witkns 
out lx Ji w ^.lvin^ thi ippc u in i ol m 
hour N J iss 

Itswiysfiuni uli t) uk is though 
uutJinv md twisting md skis 
dong i uttniv, down i\ir\ thing m its 
v\ n Sonutmu it s iw -» i pimp md 
missis tin I uth fm i shut distune 
onh ti ionic down icon uuliontinm 
its hll work lues stripped of the ii 
1)i ui< lus mil snipped oil n< u tlu 
^lomul or torn uj by 1 lit loot Buck 
md stout l millings i re dishid to the 
^louiid like i ird hou cs mil ti mis and 
cvmlu i\\ liHomotiMs in blown from 
tin i ulw ly tracks 


Such is thi font i I flu wind m i 
tom ulo tli it sti iws !ii\i him dm in 
Ida mils thnmgh bonds tlim 1 1 tin s 
thiou^h frits mil wo xk n sful 
thiou^h lion lools 

Sonu turn s wlu n flu Inline 1 1 loud hit s 
i Imikline, it i msi s i \ tiuum dl i mud 
mil tlu m msidi flu bull ling pit s i 
ill tlu w dlsoutw ud so tli it tin build 
inj st t ms to t \plodi hum tin inside 
\ tom idoi ilw i\s luompuuulby 
i tm ilit loiring noise hki flu iiis 1 uii s 
i I lunidiids ol tspitss ti mis through 
i funiu 1 So gu if is this th il tlu ii i di 
of buildings is lo t in the pint il ion 
l lie limntllikt cloud lotitis ilxmt 
its unfit at spuds ot bttwttii i 
hundred tuilcs duel h\c bundled milt 
ui lunn lht (loud ilw iys lotalts in 
tlu op])ositi cluu t ion to tin movement 
of the clock li uuh mti iloikwisi 
\ tom ulo ilw i\s tuompmiis i 
thunderstorm ot wider irt i mil it u 
ti dl\ In lu \ id to bt i kind ol eddy m 
thi lirgir storm i hi J iws w hu Ii pun n 
tin form ition ot tomukxs however 
irt it pre sent only dimly understood 
In ne is wlu u tomuiois irt li ibk 
to ou ui buildings often line whit is 
known is a eye lorn cell it that n 
i 1 1 in of n fugi limit r^round when 
pe opk c in hide while thi tornado 
which hi bun sun appro celling from 
\ distinct passes 



A senes of four remarkable photographs showing the progress of a tornado m Nebraska In the first picture we see the greenish-black 
clouds which generally precede the tornado, then m the second and third the formation of the whirling funnel that does most of the damage, 
and in the last picture the rush of this funnel-shaped cloud across the country at anything from one hundred to five hundred miles an hour 
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Nature is the most patient and persistent worker in the Universe. She never stops, and this is true of the sculpturing of the rocks and 
the changing of the face of the Earth. Nothing is too mighty for her to work upon, and eventually Mount Everest will have to give 
way and be brought low under the operation of wind and weather. But man is now trying to rival Nature as a sculptor, and on this 
page we see a comparison of his work and the work of Nature. On the left is a giant boulder perched on other boulders that have been 
broken from the mountains. The picture was taken at the Thunderbolt Caves in Queensland, Australia. On the right is a gigantic 
face of Washington, sculptured out of the solid granite at Mount Rushmore in South Dakota, U.S.A. Here on a cliff 3,000 feet long 
and 800 feet high are being sculptured the heads of four of America's most famous Presidents, together with an inscription 9anred in 
letters three feet deep, so that the inscription can be read three miles away. The sculpturing is done with dynamite and pneumatic tools 
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MOUNTAINS SCULPTURED BY NATURE AND MAN 





N ature is an everlasting sculptor, on a massive scale. The biggest sculp- 

She works with never-ceasing tured monument of ancient times is, of 

industry to fashion and shape course, the Sphinx. It is mostly hewn 

the mountains and the rocks. Wherever out of the solid rock and stands 66 feet 

there is a. mountain or a steep cliff, high to the crown of the head, while 

water and ice and the roots of trees, the length from fore-paws to the r<x>t 

or the expansion and contraction due of the tail is 187 feet. Compared with 

to changes in the 

temperature, loosen 
the surface and 
break it up into 
fragments. 

The fragments 
that fall are then 
broken up and 
worn down by sea 
or river, and as they 
are dashed against 
the cliffs they grind 
away the lower 
parts till the upper 
structure becomes 
lop-heavy and tails 
in its turn. Even 
away from sea and 
river, in the dry, 
and desert, moun- 
tains and other 
rock masses arc 
constantly being 
sculptured into 
queer shapes by the 
everlasting sand 
blast that is carried 
against them, as the 
wind whirls the 
loose particles from 
the ground. 

Tiio mills of 
Nature may grind 
slowly, but their 
work is sure. We 
sec some examples 
of her strange sculp- 
turing on page 380 ; 
another is shown 
opposite. Wind 
and water and 
weather all take 
tlieir part in 
fashioning the 
rocks, and nothing 
is too massive for 
nature to shape as 
she will. Mount 
Everest and its 
com panions , to wer- 
ing five miles into 
the air, have all 
been shaped by 
Nature’s tools. 

What can man 
do m comparison ? 

Very little, although 
now with modern 
tools and high ex- 
plosives he can 
blast away the rock 

and chantr* a «l This photograph of the Mount Rushmore National Memorial in 
line 8 y South Dakota, U.S.A., shows the finished heads of presidents 
t * .u u j Washington, Jefferson and Theodore Roosevelt. On the right 

Jn the old days ia t he nearly completed head of President Lincoln. The heads 
it was not easy to are in the proportion of men 465 feet tall. It is 60 feet from 
sculpture the rocks the top of Washington’s head to the tip of his chin 




this the Lion of Lucerne, sculptured 
out of the sandstone rock by the Danish 
sculptor Thorwaldsen, is a very small 
affair. The Lion is only 28 feet long. 

But now man is at work rivalling 
Nature as a fashioner of the rocks. 
Away in South Dakota is a cliff 3,000 
feet long and tow- 
ering Soo feet into 
the air. It is known 
as Mount Rush- 
more, and has a 
vertical rugged wall 
with an area of 00 
acres. 

This great rock 
is not composed of 
sandstone or lime- 
stone, but is of hard 
granite, and a 
sculptor is now at 
work upon it 
fashioning the 
greatest carved 
monument that has 
ever been sculp- 
tured by man in the 
history of the world. 
The work w as begun 
by G utzon Burg- 
lutn, and after his 
death m 11141 was 
continued by his 
son. From the vast 
granite cliff a 
w< mdcrful memorial 
to four of America’s 
most noted Presi- 
dents is being 
carved. 

enormous relief of 
Washington, Jefferson. Lincoln and T. 
Roosevelt. The figures will be flanked 
by a great tablet giving a five-hundred- 
word history of the United States 
written by the late President Cnolidgo, 
and the letters will be three feet high. 

1 he sculptor and his assistants drill 
small holes and then with dynamite 
blast away the face ol the rock to the 
rough shape required. This drilling 
and blasting at Mount Rushmore has 
been brought to a fine art. So skilful 
the sculptor that by means of 
dynamite he can shape out a nose 
to within an inch or two of the finished 
Rurlnce. Even an eyeball can be 
shaped by dynamite. The work of 
sculpturing the hard rock is then com- 
pleted by means of pneumatic drills. 
The sculptor and his assistants are 
suspended over the edge of the cliff 
by special harness. 

The w r ork has been going on since 
192S, and it is expected that the com- 
pletion will take some years more. 
In one year about 12,000 cubic yards 
of granite are removed from the cliff, 
face, and this is equal to 24,000 tons. 
Of course, when one remembers the 
primitive nature of the tools in ancient 
times the Sphinx is really a more 
stupendous work. 
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THE WONDERFUL PEG-TOP ROCK OF COLORADO 



<4 ■ 







Here is a remarkable rock that stands in the desert of Colorado and looks like a gigantic peg-top balanced on «ts point T he hot sun- 
shine pouring down on rocks in dry climates overheats them and causes their surfaces to burst and break off The parts tn 
off become split into smaller fragments and these, carried by the wind against the rocks, wear away the surface This sana 
denser near the ground and so wears away the lower part of an isolated rock more than the upper part, with the result t pat it is 
shaped like a mushroom or peg-top One day, perhaps it may be centuries hence, the rock will come crashing down 
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THE ONLY WORK OF HUMAN HANDS THAT WOULD BE VISIBLE FROM THE MOON 

The section of the Great Wall of China shown here is at the Nankow Pass, not far from Peking, and is one of the best-preserved stretches of this mighty work Another part 
of the Wall is shown m page 556 The Great Wall, which extends across the north of the country from the borders of the Tibet in the west to the Gulf of Liau-tung near 
the Manchurian boundary in the east, took 14 jears to build Prisoners numbering 3^ million were employed on it and, when they proved unequal to the task, every third 

man in the Empire was commanded to join the labour force 




WATCHING THE EARTH GO ROUND 


We all believe that the Earth turns round on its axis once in every 24 hours. But what reason is there 
for believing this ? We look up at night and see the heavens move round, and we see the Sun rise in the 
east and move across the sky, sinking in the west. But we should see these things in the same way if the 
Earth stood still and the heavens and the Sun really moved, as they appear to do. It is well that we should 
know the reasons men of science have for believing that it is the Earth itself that turns round. Here they are 


W hi N you get out among the fields 
and into the country or up on 
the hills, how very quiet and 
still everything seems, especially in the 
evening Vet you and the fields and 
the trees aie rushing through space at 
hundicds of miles an hour 

The Kaitli on which we live has many 
different motions It is travelling round 
the Sun in its oibit at eighteen and a 
half miles a second, which is equal to 
ovtr <>(>,000 miles an horn , and in 
company with the Sun and the rest of 
Ins family of planets, our glolw is tcai- 
mg thiough space 111 the direction of the 
star Vega at about 40,000 miles an horn 
I hit the motion of the Faith that 
makes the inoit diffeieme 


in the sky: the point that is veiy near 
to the star we t all the Vole Stm 

It is easy to fmd the Pole Star when 
wc look up We ran all see that pait of 
the (neat Heai constellation which 
fjom its shape is called the Plough 
Well, the two stars at one end point 
almost in a dnect line to the Pole Stai 
Now let us perform a simple and 
interesting evpenrnent winch will help 
us to understand something of the 
Lai til’s movement as it turns round 
on its axis We take an old umbu 11 a 
and o]>en it, and 011 the inside w'e make 
little white dots to lepiesent the stars 
of the Plough, placing them so that the 
point where the stu k goes through the 


cloth will lepresent the Vole Stai If 
wc now hold the umbu 11a over 0111 head 
with the ferrule pointing ut the I 'ole 
Stai m the sky and the Plough marked 
on t he* inside of the umbrella corre- 
sponding with the actual stars of the 
Plough above us wc shall have on the 
insult ot the umbrella a icpiesent.it ion 
of the heavens We can make this 
more realistic and interesting b\ di aw- 
ing in some othei pionnnent stais 
Now, keeping the umbrella pointed 
towaids the Pole Stai, let us turn it 
lound slowlv 111 out hand We shall see 
that the white dots wc have made to 
repicsent the stats of the Plough and 
the other stars all move round That is 
the kind of movement we 


to 11s is its 1 otation on its 
.ivis Once in about over) 
twenty four houis it makes 
a complete tutu, and it is 
this rotation of the Faith 
that gives us night and (U\ 
and also gives us the 1m- 
pi c ssi on that the Sun 
1i ive Is .moss thesk) evciv 
day horn east to west, and 
tin whole* luavcns rtvolvc* 
above our heads 

The Sun’s Apparent Journey 

I lie* Sun is sec n to rise m 
the cast, get slowly lughci 
and higher in the heavens 
till it reaches its highest 
point, and then descend at 
tin same late till at last it 
sink-, below the I101 1/011 on 
the opposite side It is not 
sut prising that with such 
an appearance the men of 
old who studied the heavens 
thought that the Sun did 
really travel in a path 
auoss the sky while the 
Lai th, which seems so still, 
urnauied stationary 

Of coin se, we know 
better now We know that 
it is the Farth that turns 
round on its axis and not 
the Sun that travels round 
i he Earth 

It is not only the Sun 
that appears to move m the* 
sky but even the stars. 
Those tiny twinkling points 
of light so far away which 
peep out of the darkness 
also appear to be moving. 
They all appear to be cir- 
cling round a given point 




Have you ever thought that when you watch the Sun sinking below 
the horizon, you are not really watching the Sun move at all, but 
are seeing the Earth rotate ? The horizon is rising as the Earth turns 
and is coming up above the Sun 


se t*m to se*c as wc look up 
at the sk\ 

An Umbrella Experiment 

1 tut now h* the umbrella 
in the* re*e|iuic*d position 
and instead ot turning it 
louii 1, let it ic mam sta- 
tionary and \ou ionise. If 
move lound underneath it, 
looking up into it as you do 
so ^ on will hurt that the 
stats you dre v\ on the inside 
ot tin umbrella change 
the n positions relative to 
vouistlf as von move in 
exactly the same wav as 
they did when )ou turned 
the innbic 11a round C)1 
couise, m moving 1011ml 
u 11 d c 1 the s t a 1 1 o 11 a 1 ) 
umbiella \ou must move* 
m an opposite direction 
from that m which yon 
turned the umbrella m 
ordci to get the sa me c fleet 

Now' this expeiiment has 
taught us an mtoi ostmg and 
1 in p o r t a 11 1 lessc >11 The 
often t is t lie same, so far as 
what we set is concerned, 
whether we stand still our- 
selves and turn the umbrella 
round, or whether wo keep 
the umbrella still and turn 
round ourselves m the oppo- 
site direction 

When the whole sky 
appeal s to be* turning round 
over our heads one of two 
things must be happening 
E 1 1 h e r all the stai s are 
rushing round in a certain 
direction or they arc sta- 
tionary relative to the 
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WONDERS OF THE SKY 


I arth md wc and the I arth urc rush- 
ing lomid m t lie opposite direct ion 
Which is the Irut solution ol the 
puzzle ? 

Well wc know now whit people of 
old did not know, that 
it is t he birth that 
twins lonnd on its axis 
a it cl not the w h ole 
heavens which nvolvt 
round a stationary 
J irtli 

Hut (vui in tlu old 
d i\s tin ide a of i rota 
1 11114 1 a i t h w i s sup 
g< stc d t h o u f h there 
w a*- no sc i c ii < i lie 
< Mtleiuc to su pport 
siu h i thcoi v A («u c k 
niincd Plnloldu who 
live cl in the fifth c c iitm \ 
lx lore ( hi ist c one < ivc d 
tlu ldi i th it tlu 1 nth 
t in iu d round as we 11 
the Sun the Moon, and 
all the pi uu t 

Early Ideas 

Me thought tiny 
re volve d about a gre it 
u nt t il lire , the 1 atth 
turning on an axis as it 
le volve d so tint tlu 
e i ii t r 1 1 tin toi e vcm 
leiuaitud hidden from 
tlu 1 ai th s inhabitants 

Hut no one really 
believe d this 1 he \ 
thought the he evens 
must move i on nd a 
station it y 1 ai th I ven 
the gre at 1 g v pt i.m 
istiononui and geo 
gi.iplur 1 'toll ni > who 
lloiii islu d at Ale \andi 1 1 
about a eentiuy md a 
hall aftei (luist eould 
not believe it possible 
that tlu 1 utli tin iu el 
i ouiul although he 
leahsed tint sue h 
,>1 iotation would 
ae count ioi tlu 
iltc tuition of elav 
md night and the 
uppitcnt tiiovc- 
1 l e n 1 o 1 t h e 
In av e ns 

It is interesting 
to know his argu 
me nt > against the 
lota+inu o 1 the 
faith If s a i d 
I'tole my the 1 aith 
turns round e>n its 
a\n the n place s at 
tlu* 1 f|iiatoi must 
move with a speed 
of nearly a thou- 
sand miles an hour 
( )t e emise m tlu sc 
ela>s we know that 
places at the 1 <ju«i- 
toi do mov c at t lus 
spend hut Ptolemy 
said this spend is 
ten times that oi 


the wind in the severest storm and so 
if the 1 arth rotated on its axis there 
would always be a t< rrible gale blowing 
from the east Hints in flight and objects 
thrown up into the air would be* left 


behind and carried with terrific speed 
tow aids the* west These things do not 
happen and so, said Ptolemy, the Earth 
cannot be turning round on its axis 
but must be at rest Of course the 
explanation is that tht 
atmosphere* held b\ 
gravitation is part of 
the Eart h and goe*s 
round with it 

It was not until fenu 
teen centimes late r 
that is the year 
that anothi i great 
astronomei , C opernie us 
a (»t i m an bo i n in 
Poland taught that the 
I artli turned round 
e y e i y twenty fom 
houis 

The Real Facts 

JTc showed in a git it 
book which he* wiote 
that a rotating T arth 
e xplained t lu rising and 
setting of the st uts 
mm h more simply than 
did the t h i o r i e s of 
Ptolemy Me recognised 
that all the phe norm na 
of the htav tns e oulel be 
explained by t itlu i 
theory that is by tlu 
theeny that the stars 
an attae lu d to a gie it 
celestial globe which 
turns about an axis or 
by the fait that the 
stais are station iry and 
that it is the i aith that 
turns louncl upon its 
axis Hut C ope mu us 
could not pi o\ e that 
the I arth rotates At 
that time there was not 
suf hi lint knowledge 

nor were there avail- 
able instruments to give 
the n e e e s s a r v 
proofs Hut from 
the* time ot ( oper- 
mens it was 
ace e pted by practi 
eallv all men ot 
sc it nc c that it was 
Uit I arth that 
turned round and 
not the luavtns 
It is less than a 
hundred years ago 
that the fust real 
proof of the Earth s 
iotation was ob 
tame cl, and this 
resultc'd fiom an 
intc re sting experi- 
ment which a gii*at 
I rench physicist 
Jean bout ault cai- 
iied out in the 
Pantheon at Paris 
He used a g l e a t 
pendulum to show 
that the Earth 
rotated The ordi- 
nary pendulum oi a 



This photograph, published by courtesy of the Norman Lockyer Observatory, 
shows the heavens round the Pole Star It was given an exposure of 2 j hours 
and the stars appear not as points of light but as curved lines, because as the 
Earth turned on its axis the heavens appeared to be moving m the opposite 
direction This is one of the proofs of the Earth’s rotation The diagonal line 
was the passage of a meteor across the sky while the plate was being exposed 



Girls at a Stoke-on-Trent school about to repeat Foucault’s pendulum experiment to 
show the Earth s rotation They are burning the cotton to release the pendulum and 
set it swinging in a perfectly regular and even manner 




WONDERS OF THE SKY 


clock is supported on knife edges or on 
pivots, and it is able to swing only in 
one plane, that is in one direction rela- 
tive to the clock. It swings to and fro 
always in this direction, and if we tried 
to swing it at right angles to the way 
it normally swings, it would soon stop. 

Now Foucault made a pendulum 
which should be free to swing in any 
direction. He fastened 
a heavy iron ball a foot 
in diameter to a thin 
tlexiblc wire and then 
supported this wire at 
I he upper end in the 
dome of the Pantheon. 

The wire was 200 leel 
long, probably the 
longest pendulum that 
had ever been made. 

On the bottom of the 
iron ball which formed 
the bob of the pen- 
dulum he fixed a sharp, 
steel point, and then he 
placed underneath this 
a circular table about 
12 feet m diameter. On 
this t a b 1 e Foucault 
strewed a quantity of 
very fine sand, and he 
arranged the table in 
such a position beneath 
the bob of the pendu- 
lum that when the 
pendulum swung trom 
side to side the point 
would just touch the 
.->and and leave a little 
mark on the surface as 
it went to and fro. 


The Swinging Chain 

Now before we go on 
with the story o! Fou- 
< au It and his pendulum 
which proved that the 
Far th turns round on 
its axis, we ran our- 
selves carry out a little 
experiment which will 
help us to understand 
what happened in the 
Pantheon. 

Take a chain, such at 
a watch-chain, which 
has a swivel joint at 
one encl. Hang this 
chain up by the hook 
which usually holds the 
watch, and then on the 
other end, where the 
swivel is, suspend a 
small weight. Start the 
whole thing swinging so 
that the weight and the 
chain can form a pen- 
dulum. As this swings, 
slowly turn the hook by 
which it is suspended 
and you will find that 
the direction of the 
swing does not change 
as you turn. The 
weight and chain will 
go on swinging in the 
same direction in which 
they started. 


We learn from this a very important 
fact about a pendulum, and that is 
that once it has started swinging it 
resists all attempts to make it swing 
in a different direction. 

Now it was this fact which Foucault 
used to prove the rotation of the Earth. 
He reasoned that if a great pendulum 
were sot swinging in a certain direction 



A large pendulum at the Science Museum in Kensington, which by its swinging 
showed that the Earth was turning round on its axis 
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and that it was so suspended that it 
could turn in any direction, it would go 
on swinging in the direction in which it 
was startl'd, although the Earth or that 
part of the Earth (in this case the 
Panth&m dome) to which it was 
attached, went on rotating. 

It was necessary, of course, that the 
pendulum should be set swinging in the 
first place very steadily 
with o u t any jarring 
movement, and m order 
that this might be 
assured he d row t h e 
pendulum to one side 
and held it in p lace by 
a string . 1 1 was le ft for 

several hours till it be- 
came absolutely at rest, 
a n d then F o u c a u 1 1 
burned the string, and 
the pendulum, without 
any jerk, started to 
suing to and fro. 

AU these precautions 
were necessary if t h e 
pendulum were to be 
started swinging in an 
absolutely true plane, 
which was necessary for 
the success of the ex- 
periment. Of course, a 
long pendulum, like 
that which was sus- 
pended in tlie Pantheon, 
takes a long time for its 
to-and-fro motion. 


The Pendulum's Swing 

As it went down and 
across the sand for the 
first t i m e the p o i u t 
underneath the bob 
marked a straight line 
on the surface of the 
sand. When the pen- 
d u 1 u m swung back, 
however, the mark 
made by the point was 
in a slightly different 
direction. It was clear, 
after a very short, time, 
that the plane in which 
the p e n d u l u m w a s 
swinging was appar- 
ently moving round to- 
ward the right. Anil so 
it went on; the direc- 
tion of the pendulum 
seemed to change rela- 
tive to the building m 
which it was swinging, 
but actually it did not 
change. It went on 
swinging in the same 
plane while the building 
and the Earth turned 
round. 

The experiment was 
carried out again and 
again, and always there 
was the same result. 
The swing of the pen- 
dulum appeared to shift 
towards the right, and 
it always changed the 
same amount in the 
same period of time. 


WONDERS OF THE SKY 


Ihc only possibk 
t xpl malum ot tins 
was that tlu Hour 
of the Pint Ik on 
was really turning 
undt mt ath 1 h t 
swnif mg pen 
dulum 

Du expel muut 
has be i n c irnctl 
out many times 
sint t and is somt - 
times done in 
si h ot) Is It w is 
performed at t he 
J*o 1 y t c t liint in 
K c gt n t Stit it 
I on d on with a 
pt jidulum is feet 
lony inti i bob 

wt lghny -K pounds while in C ologne 
Cat lit di il it w ispuloimtd with a ptn 
duluiii i k<t Ion,. Mott it ct ntlv an 
txptiuiurit w is (initd out it the 
Sen n< t Muse uni m He nsm^ton 

What the Pendulum Proves 

li sue h i pt iidulum could bt e ret ted 
on the Noilh oi S >uth Polt ind set 
swinging d would ippe it to in observer 
tt> turn slowly in tl»< dirt e turn ot the 
hind ol i w itt h it tlu rit< of is 
d< pets pet lx mu o til it the pi lilt of 

lot ition would turn tluough i complete 
tire It ill t\vtnt\ tour bouts At otlui 
pints on tlu 1 lilhs surlitt lht rite 
<f di nip vines md tlu futlur ftoin 
tlu Pt Its md tlu nt irct to tlu 1 cpiator 
the j m iidulum is s< t u}) the less t t pit 1 is 
tlu ilnmt Iulititude si which cuts 
unss J n.,1 md fiom \trk to Mow 
i nnbt JH\ tor 111 st nice a complete 
(in It would be dtstubtd h> the ptn 
duliim in ibout -H horns while in 
lititude s which ^ it s lrorn ( ipt ( o ist 
on tlu (itildCc ist tlu pt nduluiu would 
t ikt ibout 1 1 d i\ s t > in ike i compute 
c n U I lu ri isoii foi tins is too teth 
rue d to t xpl uu lu it 

llu bthivuui <t tht ]h iidulum 
tluitlou is out 1 tlu pi oofs 1 hit the 
1 itthe n whi h wt 1 1 \ c is turning round 
t n it i\i 

\notlur proof is tint tlu st ns could 
not e \i t il the I irth wcic st itionaiv 
tnd the he ivens were lushing round 
Wt i in >f e oui sc only know 
tlu now tli it wc undt ist md how 
\ti\ (u oil the stirs m J he > 

< u nullum ol millions ol milts 
aw i\ md it tlu \ wtie rushing 
io md the I ulhtvtry houis 
it tli it (list uu t the lr ‘•peed 
would hut to bt st Imihethit 
tluv would In ill sm isluel up b> 
e < nti dug d toi < pist is i fl\ 
wheel d it gtw t o u n d too 
quuklv will bt biokin by the 
same Ion e its p irts bt ing hulled 
m all due (turns I h it is m- 
othe r pi oof th it it e innot bt the 
heave ns which lit moving round 

Anollui pioot tint tlu I nth 
is turning round c m bt obt mud 
by an cxptiinunt which hi 
otten been e mu el out It a 
metal ball is dropped from the 



The Sun's apparent passage across the heavens, due to the rotation of the Earth 



The deflection of a stone dropped down a 
well, which proves that the Earth is rotating 



Foucault proving the Earth's rotation with his pendulum 
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top of a deep well 
or mine to the 
bottom it is found 
that it falls slightly 
to the eastward, 
and this can only 
be due to the 
motion of tlie 
Earth from west to 
c*ast as we shall 
see 

When small and 
perfectly round 
balls wc 1 e dt ( ippe cl 
with very great 
caic down deep 
mines it was found 
by tarclul me a 
suttnunts that 
they s 1 1 uck the 
bottom a little to the cast of the point 
which w is \erticilly under tluir stait- 
mg point Now tht top of tlu mine is 
blither frt>m the eetilrt of the T arth 
than the bottom and so is moving faster 
towaiels the tast than the Irottom of 
the nunc 

Dropping a Stone Down a Mine 

\ l>ody therefore dropped Itom the 
mouth of the mint has the speed at 
which the surf it c of the T arth is 
moving It kci ps tins sjm t d as it falls 
and so strikes the bottom of the nunc 
a lit tit in idvanee of tlu point on which 
it would hast J UU n if tht 1 irth hid 
bt en still II his bten found aftti 
in my experiments tint a body filling 
520 fett denites more than in inch to 
the t ast 

Still mother prool thit tht T irth 
rot ites is piovidtd by the fact tlvit pro 
jte tiles when find horn guns llwnys 
deviate to tin light in the Northern 
Hemisphere and to tin left in tlu 
Southern The gu it tut an currents 
and winds like tlic tiadc > and anti 
tiadcs aic all deflected by tlu lot ition 
of the Latth lliey would not movt in 
the slanting direction tint thry do if 
the Earth stood still and it w is the 
heavens above th it iot itcd 

Also by vtry tee hnu al 1 xptrimt nts 
the rotation of tilu 1 irth e in lu proved 
by tht action of the (»y rose ope but 
that is too diltirult to go into lure 

Wc can also reason that the 
Earth rotate s on its axis by the 
fact which the ttlc scope has rc- 
vealcd that all the o t h t r 
heavenly bodies ot which wc caiu 
gtt any knowledge at all appear 
to rotate I he Moon the Sun 
the various planets and then 
satellites all turn round on their 
axen m given jieriods and it 
would be incredible that the 
Earth which is one of the plane ts 
and whose satellite itself rotates 
should prove an exception It 
is an aigument from analogy 
but it is quite a good one When 
we take all these various facts 
into consideration there can be 
no doubt whatever that the 
Earth on which wo' live rotates 
on its axis m about 24 hours 


Marvels of Chemistry & Physics 


A CURIOUS PROPERTY OF ALL MATTER 

Inertia may seem a forbidding scientific word, but whether we like the word or not, we cannot get away from 
the fact of inertia, which is simply the universal property possessed by all matter of being unable to change 
its own state of motion or rest. Inertia comes into all our lives every hour of the day, and here we read some- 
thing about it and what it means to us in work and play 


H ave you ever considered why, 
when you put a, book on the 
table or a chair on the lloor it 
temams there till someone moves it ? 
And has it ever struck you as curious 
that when you throw a ball, the ball 
goes on moving after it has left your 
hand ? 

Well, in both cases the reason is the 
same All matter has a property 
which is known as Inertia The word 
means inactive, and when we say 
niattei is inert, we mean that it cannot 
ot itself start or stop or change the 
direction of its motion If a body is 
at test, as when you lay the book on 
the table, then it will remain so for 
tvtr unless some outside force sets it 
in motion If, on the other hand, a 
ImkIv is set in motion as when you throw 
the ball, then it will go on in a straight 
line for ever unless something stops it 
of turns it out of its course 


This property of inertia conies into 
our lives every hour of the day and 
affects us in a thousand ways If wc 
jump off a vehicle such as a bus or 
tramcar while it is still m motion — a 
very foolish thing to do — we shall be 
thrown down unless after reaching the 
ground wc lim forward a few steps to 
give our body, which has the vehu lo's 
motion, time to slow down The uppei 
part of our body continues its motion, 
and unless we run forward our feet are 
prevented fiom moving b\ the friction 
of the gtound 

When a train m which we are travel- 
ling stops suddenly we are thrown 
forwaul if we aie facing the engine, 
and if a stationary train m which we 
are sitting starts suddenly w f are 
thrown backward In one case our 
body which has the train's motion, 
tends thiougli inertia, to continue 
going forward, while m the other case 


our stationary body, tends to remain 
still, till the < amuge takes us forward 

When we strike the end of a hammer 
handle on the ground to force the head 
at the othei end on more tightly, we 
are using inertia The handle, as we 
bring down the hammer, is suddenly 
stopped by the ground, but the ham- 
mer head tends to go on moving down- 
ward and so is foi cod farther on to the 
handle 

Many other examples of the use or 
experience of inertia, in our daily 
lives, are shown in the pic tures on these 
pages When we shake the water from 
an overcoat on a wet day, oi beat a 
carpet, or kick a football, we are using 
mcitia, and even the animals make use 
of it as when a dog shakes himself 
after coming out of a river or pond 

No matter what we do we cannot get 
away from this property of matter 
which is ever with us 



When the washerwoman shakes the wet clothes to free them of as much water as possible before hanging them on the clothes-line to 
dry, and when a carpet is shaken or beaten to free it of dust, the property of inertia is being put to practical use. Qothes or carpets 
are shaken out and then drawn bade suddenly, so that the motion given to the water or dust in them may continue, thus hurling out the 
water or dust as the cloth is drawn back. In beating a carpet, motion forward is given to the loose particles of dust, which are thus 
hurled forward out of the carpet, that article remaining behind on the clothes-lme 
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EXPERIMENTS THAT ILLUSTRATE INERTIA 


T in m ate many inte re Mine e \peri 
nvnts winch cm perfoim it 
liom< or at school to lllustr ite 
t lie proputv ol nuitia Hue is om 
stand a tumble i which i i lbout thru 
quntus full ol water on .1 sheet of 
smooth p ipe t 1 v in » on a polish* d t ihl< 

1 h< paper and gl iss hould be nc 11 tlx 
edge ol the table as shown 111 the 
pit tun 

"Now t tkmc, hold ol the ed^e of the 
pipci with a him pip and moving the 
h md a little low uds the \ 1 iss so is to 


The paper, if flicked away quickly, will 
not displace the tumbler 

bend the pipu slighll\ sudclenh 
juk the paper from uiidei the gl iss 
taking raic to ke< p your hand 11c 11 the 
I<\(1 of the t d»lc If \ou pik epiuklv 
1 11014 h the paper will come a wav and 
the glass re in tin upright on the table 
without any water being spilt J he 



A flick of the Anger against the standing 
com will drive out the projecting penny 
without upsetting the pile 


in< rtia ol itst t aust s the gl \ss to 11 m 1111 
still because with so tapid a jtik the 
motion of the piper is not eommuiu 
e attd to the tumble j 

T tt 11s tiy inothei experiment In 
this case we stand a pile of abemt 
twenty pennies on the table stacking 
them neatly one above another with 
one say the sixth up picketing a 
little towards while we ait standing 
Now sup|x>rt atiothii pennv on its 
edge so that it touches the piojccting 
pcnn\ With the middle finger and 
thumb flick the uptight penny sharply 


and htmlv and if we have taught it 
imlv about the midtllc it will be 
thrust against the projecting com 
with sue h loice as to shoot that torn 
out on the far sidt and the pile will not 
be knock* cl over 01 disarranged 



By bringing our hand down rapidly we 
can catch the pile of coins before it falls 


Here agon the ltieitn oi rest causes 
tlu pile to re mini the motion of 
the mo\ mg < 0111 not li ivmg be c 11 coin 
lnunieated to the others owing to its 
1 ipiditv Iaitlv new unworn pennies 
oi more 01 le ss uniform thickness should 
be use d 

\ somewhat similar experiment 
1 an be ptrfoinicd with a pile of men 
used in the guilt oi draughts Whin 
thev aie nt ltly 111 position we tike a 
1 ult r and stlccting one of the nun 
give it a short sharp rapid blow 
with t he iiilei It will be knocked 
out of the pile but the men staked 
above it will remain m position 
incieiv descending upon the next 
di night 

Hue is an experiment whuh e in be 
pt donned at a p irty others present 
being challenged to tiy it Wc laiso 
our bended arm se> Hut the upper 
part is horizontal anel then as mar 
the elbow as possible we place a 
st ic k of pcnrnc s ii\ e or six is a suitable 
number Now we declare, we are 
going to lower oui arin and catch the 
coins be foie the y fall 



A sharp tap against one of the draughts 
will drive it from the pile 


It is done by moving the hand 
fotwinl very rapidly and steadily 
I lie rtia e tuses the pc nmes to remain 
star kc d up after our ell>ow is lowered, 
just long enough for us to catch them 
m our hand Hut we must be very 
cpiick in om movement 

Ihe experiment with the tumblei ot 
watci and the shoot of paper can be 

506 




pci formed with a coin instead of the 
glass Stand on the paper a penny or 
half crown as shown in the* picture, 
md then with a rapid jc*rk pull the 
pa|K j r awav I he coin will remain 
on the tablt and if wo are careful 
will not fall ovoi A new half crown 
is the easiest coin to stand on its 
edge 

\nofhu experiment to illustiate 
ineitia can be earned out with a 
bottle a eork and a poa or othtr 
particle St md the cork upside down, 
on the bottle, anel on the top of the 




eoik immediately over the opening, 
plae e the pt i 

Now with a knife or iiilei give a 
shaip taj> so as to send the eoik Hying 
I he pea will not iceuve the motion 



A sharp blow against the cork with the 
edge of the knife will send it flying and 
the pea will drop into the bottle 


of the eoik anel so will remain behind 
and fill into the open mouth of the 
bottle 

All of those experiments are ex 
ample s of the inertia of lest An 
example of the ineitia of movement 
is seem when a boy sets off on roller 
skates over a level surface If he 
does not sway his body and keeps his 
feet togethtr he will go on in a 
stiaight line unless someone gives 
him a push when his course will be 
changed to another direction 





SOME FAMILIAR EXAMPLES OF INERTIA 



When we are travelling in a motor-car or train which suddenly pulls up we are thrown in the direction in which the vehicle is going 
This is due to inertia, by which a moving body, unless stopped by some outside force, will go on moving in a stiaight line When the car 
is stopped suddenly our bodies, having acquired its motion, continue moving forward When the car or train starts suddenly we are 
thrown in the opposite direction, because by the law of inertia a body that is at rest tends to remain so till something sets it in motion 



When a dog coming out of the water shakes himself to get rid of the wet, he is observing the law of inertia. His violent shaking 
gives motion to the drops of water on his coat, which are thrown off m all directions, while his body remains stationary 



A person who jumps off a moving bus must step off with the left foot and incline his body back, as in the first picture, to counteract the 
motion from the bus. He must also run a few steps so that the friction of the ground may not act as a brake on his feet Otherwise 
the feet remain on the ground, while the body is thrown violently backwards, as on the right, by the motion from the bus 
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WHAT WOULD HAPPEN IF INERTIA CEASED 



Men could not tnrow L 
'grave! up into tomes 


The pictures on this page suggest some of the strange things that would happen if inertia suddenly ceased. Vehicles would not need 
brakes ; they would stop dead directly the engine was shut off. Ball games could not be played, for directly the hand or foot or bat or 
racket ceased to touch the ball it would drop vertically to the ground. Bullets would get no impetus, but would fall directly the actual 
push of the explosive ceased. Pendulums would not swing nor balance wheels work. Waves would not travel, nor rowing boats move 
forward when the oars were raised for another pull. The Barth and other heavenly bodies would cease to travel in their orbits or rotate 
on their axes, for the impulse of movement they received millions of years ago would cease to operate. Skating a n d ■Hdfag and swinging 
and other movements set going and continued by a push would be quite impossible 




HOW A BUCKET DREDGER SCOOPS OUT CHANNELS 



* ’ 


i 


« 

In this picture we see how the bucket ladder dredger works. There is a continuous chain of buckets running round a rigid frame called 
the ladder, which is lowered to the sea bed or river bottom. The machinery is set working, and the buckets go down empty on the under 
side of the ladder, dig into the mud or sand at the bottom, and then run round the end of the ladder and return full on the upper side. 
On reaching the top end the buckets are taken round a square tumbler or rotating frame, shown enlarged in the bottom left-hand drawing 
This is driven by a shaft from the engine-room of the dredger. As the buckets turn over they empty their contents into a shute which 
conveys the matter to a barge moored alongside. The forward end of the dredger-boat is cut away in the centre, forming a well, so as 
to allow the dredger arm to be lowered and raised by means of wire ropes and tackle supported by a strong iron frame. The photograph 
on page 704 shows another arrangement in which the ladder of buckets is lowered through the stem of the dredger 
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AN ECLIPSE OF THE MOON AS SEEN FROM LONDON 



This remarkably clear photograph showing a partial eclipse of the Moon was taken in London on September 14th, 1932. In the 
photograph appears the ball and cross of St. Paul’s Cathedral silhouetted against the night sky. This particular eclipse, which was visible 
from Europe, Africa, Asia and Australia, began at five minutes past six, and at nine o’clock the greatest area of the Moon’s disc was 
in shadow. Then the shadow began to pass off, and the eclipse ended four minutes before midnight. An eclipse of the Moon differs 
from an eclipse of the Sun in that what we see is a shadow passing across the Moon and not an actual object as when the M6on itself 
gets between us and the Sun and darkens the Sun’s face. This photograph was taken with a telescopic camera 
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HOW AN ECLIPSE OF THE MOON IS CAUSED 

A partial or total eclipse of the Moon is a fairly familiar sight, and we all ought to know exactly what the 
dark shadow is that crosses the Moon s fact and how the eclipse is caused In these pages we read many 
interesting facts which will help us to understand a lunar eclipse 


A n eclipse oi th< Moon is a far nioit 
iannliat sight than an eclipse 
of the Sun Wt all get an oppor 
lumty of siting i lunar telipst mou 
frequently than wo do a solar tchpst 
Jins stems t unnus beciusc thcit art 
nioit t clips* s of the Sun than ol the 
Moon Actually then art about tom 
ellipsis of the Sun to tin (i ot tlu Moon 
Net the torino lie seen it any particu 
lirpliet such for i sample as London 
or Hnnungh nn 01 1 dmbuigh much k ss 
fnqin ntly thin tht lunar eclipses 

1 In it ison is simpli An tilipsi of 
tin Moon is ilw ivs \isibk liom mori 
th hi h ilf ol tht 1 irth s siufaci ind an 
obstivu at any pirticulir plict in ly 
on m ivtiigc stt tUhti mmt tlun 
hilf of the lun u eclipses th it occm 
1 thpsts of thi Sun on tlu 
othu hind u» \ isibli bom 
only i very sin ill part ot tlu 
1 nth s suit u< ind an ob- 
siivu does not sic them 
unless hi happens to lx in 
tlu n p ith 

Now tlu pith of a tot d 
eclipse ol the Sun is gmuallv 
less than i bundled nnlts 
wult on the 1 arth s surf lee 
mil a few thousand milts 
long 1 vi n tht pith ovei 
which a parti it telipst ot 
the Sun is sun is usu illy 
only tour or five thousand 
miles wide HisiUai time 
Ion tint the pith oi a total 
ellipse strikes iny given 
place on tlu i nth niy 
raiely indeed We know how 
r ire ly i total eclipse is si in in 
1 ngUnd by the excitement 
th it then w is over the tot il 
eclipse ol June 2i)th 11*27 
the lust for veiy in my yeais 
to be visible 111 1 ngland 
As we sic on pige 227 an 
eclipse oi the Sun is 1 iust el 
by the Moon getting in 
between thi 1 arth and the 
Sun and blotting out the 
Sun s light The dark disc 
which wi set ci oss tht Suns 
fact is not a shadow but the actual 
Moon itself 

Hut an eelipst of the Moon is caused 
in a different way lieu the darkness 
that crosses the Moons disc is not 
an actual body, but the shidow of the 
Earth which passes between the Sun 
and the Moon In othei word» tht 
Moon enters the shadow winch the 
Earth casts into Space 

Heie it will be interesting to think 
a little about tins shadow which the 


J attli casts on tlu opposite side horn 
tint on which the Sun shines Ilus 
shidow is not 1 men smlui like thi 
shulow of 0111 lu id upon the w ill whm 
we gc t be twt en tile wall mil tin ilntiic 
lamp It is fiom a giomi tried point 
of v 11 \\ not a sui t u i but 1 solid shape 
and is ically 1 cone of sh ulow 

llus shidow east by tlu I nth iw ty 
into Spice n ibout 857 000 mile s Ion* 
It v tines to thi 1 vti nt of about 14 000 
milts on < uh side of this liguu owing 
to tlu v untion of the 1 nth s elist incc 
fiom the Sun at diiii ri til tunes of the 
vtar th it is sometimes the sh ulow is 
871 000 links long and sometimes only 
S4 ^ 000 miles 

I11 uklition to the cone slupiel dark 
shadow or umbi 1 as it is 1 died then 


is a lime shaped penumbii 01 pirt 
shadow l Ins is t\pl urn d m the picture 
ol thi umbi a and penumbra on page 228 
A I1111 it eclipse always hippens at 
the time of full Moon and we can see 
why this is so by the pii ture-di igrams 
on page 572 bor the I arth to cast its 
shadow upon the Moon the Moon 
must be 111 a brie with the ^un and 
laith that is when we see the whole 
hemisphere of the Moon which faces 
us lighted up by the Suti 


As tht Moon m its jammy tound the 
I irth cntcis the pinumbra of the 
i nth s shidow nochangt i* notit iihk 
it tirst Hut as it gi ts u< 11 the umbra 
it Incomes slightly dirkmed Hun 
win 11 it gi ts completely into tin umbi 1 
01 <1 irk sh ulow it is totally 1 1 lipsi d 
Hut c\ e 11 the n it is not qmti invisible 
for it hxs a dirk reddish coppery 
appeal ui< e 1 his is due to tht 11 
fi iction of the Sun s light by tht I arth s 
atmosphere whu h aits as 1 sort of 
lens Hit riys of sunlight enter thi 
atmosphere md art bent and directed 
upon tlu Moon s disc Hut the J irth s 
atmospheie absoibs a very large ptirt 
of tin violet rays of the spec ti uni and 
is mou of the othei end of the spt c trurn 
th it is the rid nys itach the Moon it 
has a reddish or eoppci 
toloureil appeal anci It is 
for the samt itason the Sun 
looks 1 oppi r coloured as it is 
setn thiough a thick 1 lytr of 
dtmosphcK just is it drops 
below the hot i/on at sunset 
The visibility of the 
copper eolouudMoon during 
tlu a< tual total eclipse vanes 
a good deal in eh Ht rent 
eclipses 

1 Ins depends upon the 
stxti of that part of thi 
Earth s atmosphe re which 
rciiaits thi Sun's light 
passing to the Moon During 
1 lunir ulipsi in 1884 thi 
Moon w is absolutely in* 
visible lor 1 time to the 
Hiked eye a most unusual 
circumstance on such an 
oce vion 

The duration of a total 
ichpsc ot the Moon depends 
upon tlu Moons distinct 
from the I arth at the timi 
Some times the Lai th s 
shulow wluii tlu Moon 
crosses it is more than thrie 
turns the Moons cli under, 
while at othei turns it is 
little mori than twice Of 
coin sc when tlu width of 
flic shadow is greater the totality of the 
eclipse lasts longer When the Moon 
eiosses the centn of the shadow an 
eclipse may run tin total for about two 
bouts while the whole pi nod fiom the 
first contact of the shulow to its final 
disappoint nee from the Moon's disc 
may be altogether foul hours 

W he'n the Moon enters the dark part 
of the larth’s shidow tlu outline 
to the naked eye appears shatp and the 
shadow nearly black by coniiast with 



This boy is performing a simple experiment that shows how an 
eclipse of the Moon is caused The electric lamp represents the 
Sun, the boy s head the Earth, and the orange on a knitting- 
needle the Moon As the boy s head gets between the lamp and 
the orange it throws a shadow on the orange 
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the bright parts of the MoonS surface 
But through a large telescope the 
outline is so indefinite that it is 
impossible to say within about half 
a minute the exact time when the 
boundary of the shadow has reached 
any particular point on the Moon’s 
surface 

The eclipse tremendously affects the 
amount of heat which the Moon’s 
surface radiates This heat vanishes 
almost in the same ratio as the light 


WONDERS OF THE SKY 

of heat from the Moon is as great as it 
was before the eclipse. 

As to the number of eclipses that 
may occur in a year, t here may be six, 
namely, lour of the Sun and two of the 
Moon \t very rare intervals, that is, 
once in a century or two, there may 
be seven eclipses in a year, four of 
the Sun and three of the Moon On 
the other hand, there may be only 
two eclipses in a year, in both cases 
of the Sun 


Sun. We are told how on March :st, 
1504, an eclipse of the Moon saved 
Christopher Columbus and his men 
from starvation in the West Indies. 

The natives were in revolt, and 
refused to supply the white visitors 
with provisions Knowing that an 
eclipse of the Moon was due to take 
place, Columbus threatened to deprive 
the natives of the light of the Moon 
unless they gave him food. They 
still refused, and he then said he would 



In this picture-diagram we see how the Earth, coming between the Sun and the Moon, throws its shadow on the Moon's disc and 
thus blots out its light. If the Moon passes right through the dark shadow of the Earth, as it is doing here, then the people on half 
the Earth’s surface see a total eclipse. Of course, the Sun is so far away from Earth and Moon that its rays really come in parallel 
lines In these picture-diagrams, it is important to remember, distances are not drawn to scale 



When the Moon passes through only the edge of the shadow cast by the Earth, the whole of its bright disc is not darkened, and we have 
what is known os a partial eclipse. This picture-diagram shows that in such a case the Sun’s light shines on part of the Moon’s face, 

and we then see the eclipse as shotorn in the bottom left-hand corner 


At the moment when the eclipse 
liecomcs total at least per rent, 
of the heat radiated by the Moon 
has disappeared altogether, and during 
the period of totality half of the remain- 
ing 2 per cent, is lost. But as the 
shadow passes off and the light returns 
the heat increases almost as rapidly as 
it disappeared. 

This is a clear proof that the surface 
of the Moon has very little power of 
absorbing and storing up heat, a fact 
which is largely due to the absence of 
atmosphere. It takes several hours 
after the eclipse before the radiation 


A very interesting fact about an 
eclipse of the Moon is that when this 
takes place astronomers are on the 
look-out to see if the Moon is itself 
attended by a smaller moon. Such a 
thing is quite possible, but the Moon's 
satellite could not be seen owing to 
the sunlight or moonlight, except at 
the time of an eclipse. Hitherto the 
search for this little moon has proved 
fruitless. 

Of course, in the old days an eclipse 
of the Moon used to cause a great 
deal of fear among ignorant people, 
though not so much as an eclipse of the 


keep his word. Very soon the eclipse 
began, and the frightened natives were 
so awestruck that they threw them- 
selves at the feet of Columbus and 
agreed to give him all he demanded. 

It may not seem wonderful that in 
these days astronomers can predict the 
dates of eclipses for centuries to come, 
but it is certainly remarkable that the 
people of ancient times could do this. 
The Chaldeans so far back as 700 b.c., 
were able to predict fairly accurately 
when an eclipse of the Sun or Moon 
would happen, and the Ancient Chinese 
could do the same. 
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THE ROMANTIC STORY OF RUST IN WHEAT 

Ail sorts of pests both animal and vegetable attack the growing crops which man plants for his own use. 

Insects in different parts of the world take a toll of hundreds of millions of pounds a year from commercial 
crops of all kinds, and lowly fungus growths exact no less a tribute. In these pages we read the romantic story 

of one of these fungus pests known as “ wheat rust ” 


S omiumis during a damp summer 
wc may notice that the wheat 
or oats have brown streaks on tlie 
sterns and leaves 'i he streaks are 
veiy much the colour of iron rust, and 
tin v aie also like rust m that they 
consist of powder which can be easily 
rubbed off, just as we can rub the pow- 
dei off a lusty nail 

If we visit the same field lata 111 the 
mm son we may often find that these 
st leaks are no longer led but are black, 
and il wc rub thini with our hands a 
hi u k powder comes oft, just as the red 
powdei did 

A Pest the Farmer Dreads 

What is this curious powder, and 
v, hat arc the streaks that wi find on tin. 
wheat ancl sometimes cm oats and rye, 
and even 011 tall grass Well it is a 
clisi asi that is known to the farmer as 
111st 01 nnldcw, and it is due to a lungus 
1 111 , ms! is a vc ly serious pest, and the 
fanini du ads it In 011c ><ar m the 
NoithWcst part of th( United States 
ihi \ 11 Id ot wheat was 30,000,000 
bushels short owing to 
d image by rust, and 
sometime s m soini ot 
tin \inincan Stati s 
the whole irop is lost 
through this fungus 
It is, indeed, ont oi 
tin most mjui 1011s dis 
cast s iiorn which culti- 
v a U cl 1 < 1 1 a 1 s like 
wlu at, oats, barley and 
i>i suilei, and in sunn 
countries it is also so 
a bu lid a 11 1 on wild 
graces that in Sweden 
it hasboi n found allei t 
ing o \ ei a hundred 
ilittei e nt spec ies 1 hus, 
it left unchecked, this 
lust might senouslv 
affect human life by 
diprivmg us of the 
wheat for oui bread 
Yet alf hough rust is 
sin h a terrible pest 
and in some years has 
cost farmers millions ot 
pounds, its life-story 
is a most interesting 
romance 

1 hat the streaks on 
the wheat were due to 
a fungus was known 
hundreds of years ago, 
but it was only when 
the microscope came to 


be used that il w\is found that the 
powder on diseased plants consisted of 
spores, which could spread to other 
plants and infect them with the disease 
Gradually men of science, by infinite 
patience, have found out the whole 
story of rust 

A Dangerous Neighbour 

The fanners whoso ctops suffered 
from rust noticed that the disease 
appeared only m fields near whii h the 
barberry plant happened to be growing 
As wt piobably know the barberry is a 
retty shuib found in woods and 
edges, which has yellow flowirs hang- 
ing m drooping ilusti rs 1 hese change 
latei into oblong orange -red bemes, 
which country people gather and make 
into a pleasant prescive 

T Ins strange tact about the presc^e 
of bai berry wherevei lust appeared led 
to investigation, and it was soon seen 
that where thi ic was no bat be rry theie 
was no rust on win at hiom tins point 
thi life -stor\ ot the dieaelcd fungus 
disease was giaduajly traced 


It was found that neai the end of the 
summci yellow or mange patches began 
to appear on the upper surface of the 
bai berry leaves anil even on their 
flowcis and young fruit I Ins was 
really the beginning of the plague whii h 
atfe< ts the wheat and other cereals and 
at tins stage it is known as bai berry 
rust 

If wc look at these patches thiough a 
powerful microscojx we shall notice 
that they are made up of what appear 
to be a number of little tups, anil on 
that account this stage of the disease is 
known as the ‘ cluster cup * stage 
Hut the fungus does not lemain 011 tlu 
upper surface of the bailxnrv leaves, 
it soon cats its wav through to the 
undeisidi and, of course, diaws the 
nourishment it needs from the leaf 

Attacking a Vital Part 

The barberry is, indeed, now a sick 
plant and soon shows the etfei t of this 
attai k on its vitals We must remem 
Ixi that it is by means oi its leaves that 
a plant is able to make the starch which 
it needs, and if the 
stale h making appa- 
latus ot the leal is 
destroyed or lnjuied 
the plant cannot tin ive 
In tin ease of wheat, it 
cannot produce useful 
grain, for the wlu at 
grain is hlle‘d with 
stari h 

W hi 11 the fungus lias 
eaten its way through 
to the inside of the 
bar hi ri v leaf, little 
orange colouted globes 
appear and attc 1 a 
turn* these open and a 
riumlxr oi spores (that 
is, a kind of seed) diop 
out 1 h e spores are 
carried by the wind 
and if theie is a wheat 
01 othci 1 1 real crop 
growing near by they 
tall on the leaves oi the 
wheat, enter its jiores 
01 ojx'nmgs in its sub- 
stance, and begin to 
diaw nourishment 
from the wheat leaf 
As a result this begins 
to swell up , the fungus 
thrives and produces 
fresh spores, which 
form the rusty brown 
streaks on the leaves 



In the first picture we see on the left-hand a full, healthy ear of wheat, and on 
the right an ear of the same land of wheat which has been attacked by the rust 
diseaM. In the second picture we see on the left a leaf of wheat with the 
oowderv spots of red spores looking very much like iron rust, hence the name. 
On the right we see a stalk of wheat with patches of the later spores, which are 
black in colour. Both leaf and stalk are shown somewhat magnified 
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1 hen the skin of the whe if li if ope ns 
and the spous now known as undo 
or blight spoics .ire earned bv the wind 
on to other whe it pi mts ne it bv 
when the v m turn de velop and pioduc e 
spent s Jims m i\erv short time the 
lust (Imran sprt ids thmu^h i whole 
wheatheld and indeed owi a whole 
distiu t 

Getting the Bettei of Circumstances 

Hut this is not t lie end ot the stoi\ 
loi the i ust lnnj u unis to lx hive 
almost is thoiiji it hid intelligence 
When the whe it upens it is ob\iousl\ 
H ettiiif ne ii the turn when the tud 
spenes will find no she lie i M this 
st if e the bmgu l>i L.1HS to prod lie e i 
elitlertnt kind ol spent whieh men e>l 
hi lent e e ill i teleuto spent the wend 
me min^ c oiii [>lc 1 tor i incl it is these 
spores lint complete the hit steny ot 
lust hu the \e u 

liny till on the r iouiul mil the it 
the \ tun mi ih\« but sleeping light 
through the wiutei I hen when the 
spiui^ conus with its guild sunshine 
mel w irmlh the teleuto spoils germ 
in ite in the pound uid ]noelue( new 
spine s 

Whe ic e m the t spent slincl i suit ible 
lodging with plenty ot noiinshme lit so 
tint tin \ nn\ live mel thine and 
piodute youn* to c irt\ on thi iiei 
Iheie is no whe it fox the new croji is 
only just peeping ibove the gtoutid 
1 he sport s the it toie is they are ble>wn 
Ijv the wind ihght on the b.ubtir\ 
le ms mel theie develop is die nl\ 
explained l hns we get a compute 
tyelt ol life It is in e xtiaonlmiry 



On the left is shown a spore-case of the ted 
foi m of rust fungus that attacks the wheat 
plant, and on the right a spore-case of the 
black form of rust In both pictures the 
spores are greatly magnified 

stor\ this lowly /ling us linding a w ly 
to live amid all sorts ot dilimilties 
Win re the ilisi isi is nte it is in 
important step m abolishing it to loot 
out ill the bubciry plants but this 
alone is not ilhetni foi in some cases 
the three stiges m which the spoios 
develop on barbe iry wheat and soil, 
are not necessary and one stige may be 


omitted In lands and climates where 
i suitable host plant lives throughout 
the \ car the ureclo stage alone is nc eded 
lor the tout in nance of the disease 

Any |>est is sooner or later conqueied 
by men ot seicnct and the wav in 
which lust is licing eonejuciedis by the 
production of forms ol wheat that axe 
absolutelv rust proof Sue h a wlic at is 
known is I ittle Joss and was bicd by 
Piofessor Thffen ol Cambridge Univer- 
sity J his wheat can be produced and 
will llouiish in districts where lust is 
nlc mil though the spous may tall 
upon its It i\ e s the y n c tin ible to make 
any inioads It is as though an invad- 
ing atniv tntd to entci a countiy and 
was deft ited at the very outset 

The Greatest Pest of Crops 

1 he (list ast of rust w is known to the 
peoples e>t the ancient Me elite ri me tn 
countnes mel we hnd ic fere nee s to it in 
the writings of Aristotle Stiabo Ovid 
Pliny uid others Pimy indeed 
tied ires that it was the gicatest pest 
ot the tiops 

I ho Romuis invented \ rust goel 
whom they talk el Rolugus and be 
hi ve d that he eoulel vv irel oft the dist ast 
from their tiops On \pril 25th 1 ve ly 
veu which wts ibout the tune th it 
lust made itse It nimihst they eele 
biateil 1 te 1st tailed the It obi g di 1 
with the object t>l pit ismg the goel 
Robigus Suiihees were ollenel and 
the goel w is imploicd to spare the 
crops No doubt when the elise ise wis 
less virulent the people believed tint 
Robigus had really he lped the m as the y 
harflmploie d him to 


THE QUEER ANTICS OF THE JUMPING BEAN 


W i miy sometimes set men in 
the sheets selling whit the^v 
dtseiibe is jumping beans r 
l best ue sin ill nut like objects 
which look ve ly dt id but which when 
placed in the w irm 
sunshine for a lew 
moments often begin 
jumping and moving 
ibout I he y e e rt imly 
look very liiystciious 
uid we m iv well isk 
whit it is tint nnkt's 
the jumping be mjuiiip 
llust obje ets are not 
it 11 y be 111s 'll all but 
puts ot the it uit of a 
luge spurge which 
grows in Mi \n o Hie 
so e died be in is one of 
time divisions of tin 
ti uit and it is 1 small 
grub msitlc that st ts 
the btan movin^ 

V\ he n the flint is on 
the plant a moth which 
is a near re hit 1011 of our 
eodlin moth alights 
and lav s ar e gg from 
which in due com sc a 
larva is hatched This 
larva or cate rpilku soon 


bores its w.iy msitlc the flint, eating the 
mitcnal as it goes but leaving the 
oute r skm intact 

Ry the time the seeds of the spurge 
plant .ire ripe tht caterpillar inside the 


bem is fully fed and re idy to 
change into a pupa It begins to spin 
a network of silk and this proves 
very useful tor when, after the seed 
has fallen in an exposed place the 
hot r.iys of the sun pour 
upon it making the in 
side of the bian fartexj 
warm foi its 111m itt 
the little cate rpillai 
e an by sti iking its lie ad 
against the wall of its 
home and using the silk 
threads as an elastic 
band, cause the bean to 
je rk over J he motion 
is tepe.it eel again and 
again till the insects 
hoim has be on taken to 
a shtidiu pki cc 

It was a long time 
before the mystery ot 
the jumping bean was 
solved At one time 
the movement was 
thought to be due to 
the e xpansion of the ail 
inside the bean owing 
to the Sun shining on 
the outside, but the 
explanation given lias 
solved the matter 



Inside a jumping bean, showing the grub or larva, which causes it to jump 
For dearness the “ bean *’ is shown greatly enlarged 
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THE LIFE-STORY OF A FOE THAT PREYS ON WHEAT 



Rust is the name given to a fungus pest that preys on the growing wheat and does an immense amount of damage to it The fungus 
is called rust because it appears as a red powder on the wheat leaves Its life-story pictured here is a great romance It begins on the 
leaves of the barberry plant, where, seen through the microscope, it appears as little cups that produce spores These blow on to the 
wheat leaves, enter through the stomata or pores, live on the leaf substance, and later produce spores that spread to other wheat plants 
Here they germinate and when the wheat ripens produce spores of a different kind, which rest in the ground for the winter andm the spring 

produce new spores that begin life agatn on the barberry leaves 
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AN OPOSSUM LOOKS OUT ON THE WORLD 



The alert-looking little animal in the photogiaph is a brush-tailed opossum, a native of Australia, and it has a pocket or pouch like the 
kangaroo For that reason it is known as a marsupial, a name derived from the Greek word marsupion, which means a little purse 
or pouch It has grey fur, and is an animal of the night, being rarely seen m the daytime. It lives m the trees and remains so perfectly 
still for a long period when it suspects enemies, that it is generally mistaken for a part of the tree to which it is clinging The Australian 
natives are very fond of its flesh It makes an amusing and interesting pet and is fond of bananas Its temper, however, is uncertain. 
It can give a nasty scratch with its claws, and its bite is unpleasant, though the wound soon heals Tree snakes and dogs are hitter 
enemies of the opossum, so no wonder it hides in hollow trees except at night, when it hunts for food 
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THE LIFE-STORY OF THE COLORADO BEETLE 



Up to about 1853 the Colorado beetle remained an inhabitant ot the Rocky Mountain region, i*s native home where it fed on common 
weeds With the increased settlement and cultivation of the United States however, the beetle spread westward and began to prey 
on tne potato plantations, till at last it became a great pest involving the expenditure of hundreds of thousands of pounds a year m the 
United States and Canada to keep it down Its life-story is told in the pictures on this page Great vigilance has to be exercised to 
prevent it getting a hold in England and Ireland, where it appears from time to time being imported probably with plants from America 
The Colorado beetle has many natural enemies including the crow, turkey and various insect parasites Frost, too, kills it off by the 
million Farmers destroy it by spraying the potato plants with arsenate ot lead Plants that are attacked by the Colorado beetle have 
few potatoes and what there are, are very small indeed Throughout the territory where the beetle is most injurious, and it now 
covers every area in the United States and Canada where potatoes are grown, there are two generations a year 
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AFRICAN ANIMALS SEEN FROM THE AIR 



This photograph, also taken by Sir Alan Cobham from his aeroplane during his flight across Africa, shows a herd of hippopotami taking 
to the water. The noise of the engine had evidently alarmed them. They are ponderous animals, but when necessary they can move 
very quickly, and, although so heavy, swim well in a river. Owing to the advance of civilisation the area in which the hippopotamus lives 
is becoming more and more restricted. Now it is to be found only round about the rivers Congo, Zambesi and Nile, but in ther eighteenth 
century it is known to have been captured as far north as the Delta of the Nile 
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Romance oF British History 



THE END OF THE INVINCIBLE ARMADA 

The defeat of the Invincible Armada which Philip of Spam sent to conquer England is one of the great decisive 
events of history. Nothing more dramatic is to be read in the annals of any nation, and never was defeat 
so crushing. If the Armada had succeeded all history afterwards would have been different and there would 
probably have been no British Empire Here is the story of how brave and daring Englishmen, aided by 
Nature, humbled the pnde of the richest and most powerful monarch in the world at that time 


I N the Utter half of the sixteenth 
century the mainstay of the 
Protestant cause in Luroj>e w is 
undoubtedly England iho Roionna 
turn had been suppressed in Spain 
Itily and in a Urge part of Germany 
and the Nethei lands and it was felt 
by the Pope and the Catholic powers 
that if only Elizabeth could be tinned 
ott the throne and uplaced bv a Roman 
C itholic so\ ereign the whole of P urope 
would very soon be brought back into 
the Papal fold Elizabeth supported 
the Protestants in the Low Countries 
against Philip II, the bigot ot Spain and 
that monarch realised he would nevei 
rt cover his lost provinces until England 
was subdued 

It is not suipnsmg that Philip should 
h iv( felt angry with 1 lizabeth and all 
he r subjects 1 nglish privateers were 
constantly preying on his treasure ships 
and treasure cities while the nations 
w< it nominally at peace and Elizabeth 
so f u from punishing the freebooters 
encouraged and honoured them Not 
onl> so but in Lnglish plays the 


powerful rulei of a laigo put ot 1 urope 
and nearly the whole of known Vmtuca 
was lampoon* d and ridiculed in i wiy 
that must have infumted i iar lesser 
m m 

It must have been his peisonal wish 
as wtll as a politic il necessity to 
chastise the nit ion and its hostile 
queen When in addition the priest 
nclden monarch was uiged to the 
conquest ot England as a leligious duty 
which would insure the help of the 
saints and the praise ot all heivtn he 
felt little hesitation espc c i illy as he 
was convinced that not only was God 
on his side but the big battalions also 

Philip was absolute mon in h over 
Spain Portugal and a large part ot 
Italy and the people of these eft antnes 
wen at that time rcgaidcd as the great 
seafariug nations of the world U as 
they who had made the recent won 
dor fill rlisiovenes m the I ast and the 
West it was they who crossed and 
reuossed the oceans ind it was they 
who earned on regularly the trading 
with far distant 1 nds As a consc 


quence Philip could muster the 
mightiest ni\y the world had ever 
seen and Ins wunors were noted 
throughout I urope as the most skilful 
and ruthltss that wc re to be found 
Ot course the I nglish had their 
Di ike and llawkins and other daring 
privateers who had done great damage 
to Spinish shipping but it was Jolt 
tint success had been due more to the 
ek meat of surprise and luck than to 
leal superiority If only the mighty 
powers of Spain were gathered togethc r 
and one big' concentrated effort made 
the upstart island in the north could 
be subdued its people chastised its 
sovereign dethroned and the land 
become piactically a vassal of Spain 
Preparations wtu therefore made m 
the Spanish Portuguese and Italian 
poits to gather together a mighty 
arm \da for the conquest of England 
It soon came to be called the Invincible 
Armada As a fighting force it was to 
be perfect and nothing could resist it 
but when there was added to this the 
Pope s blessing and the pationagc of the 



579 





ROMANCE OF BRITISH HISTORY 


villi'- victoiv w.is plait d beyond tin 
shadow of .1 doubt 

In iitu unt 1 line s the te wa*- a king of 
lsra*l who it plied to flu hoists of a 
Sytian monarch a Kind of Philip of 
othu days i et not him that gink th 
cm Ins hmitss l>o.ist himsc 11 as lie tint 
put It tli it oil It is i pit\ tint 
Philip s nitiiiv pin stlv ad\ i * is did not 
glee linn this good Hiblu il achue 

A Dramatic Moment In History 

1 hr loininjL' oi tin Invincible Aimada 
into 1 ngli h waters rind tin late which 
ov < l took it hive lx*( ii d< st i iltt I .is tin 
nuM diam.it ie inndfiit m our national 
history and it n pfihitlv tun It 
was p<rlnp» tin (hul tinning point 
in modern lnstor\ ind it is with good 
ii i son that Sn 1 dw ird ( reasy in 
eludes it in his hiitffii Decisive 
Hat tits of the Woild 

Whin th< Aimada was read v 1 uiop< 
stooil b\ in h ii ful siisjk nsc to 1m hold 
what would 1m tin u Milt of tin great 
Last in the game oi hnnnn politics 
11 Philip hid won the g mu Protist 
autism would h ivi died the Imposition 
with .ill its honors would h iv< been 
intiodiu c d, and thi English nation's 
ms( to woild powii wouhi mur li.ivi 
be i omt a trie t 

After Jong pn ]) ir.it ion the great 
Aimada w is gatheied in the lagu*. 
m the spring ol isHS.readv to snl lor 
England I instiling had not "one 
smoothly foi the ti inble Plane is 
lb ik« , whe> had all i idy wrought such 
hi\(K in Ami n< i had e nil led the 
'1 igu> and burned a pi at eh d ol the 
•diippm" «ind many ol the stoics which 
hail been g ithe reM thcie He with a 
touch ol humour called the exploit 


Singe niR the' Kinp of Spam’s beard " 
and he would ptobably have destioved 
the greatei prirt oi the Aimada if 
1 li/abefh with the strange perversity 
wine Ii ilwriys t haiac tensed hoi , had not 
ioi bidden him 

It has been said that whom the Rods 
intend to destiov they lust make mad 
and suit lv Philip was mad when he 
entrusted the* c ommanci ot his Rroat 
Aimada to the Puke of Medina Sidonia, 
a wealthy nobleman who knew nothing 
whrite\er of naviRation elislike'd the 
water, sulteied from seasickness and 
knew none e>f the commanders who 
would sci vl unilci him 

\t fust it had been intended to Rive 
the command to the Maiepus of Srinta 
( in/ one of the Rreatcst seamen and 
naval w.irnois cjf Ins age, but unfoi 
tnnately toi Spam, though luckily for 
1 nglatrel Santa (in/ who was sc venty 
thiec \eais old dic'd befoie the Aimada 
was ready, otherwise the icsult ot the 
expedition might not ha\c been what 
history has ree orded 

A Master of Delay 

Santa ( ru/ had been all ioi striking 
cpnc kl\ , but Medina Sulcmia was a 
master of proc lastmation It is one 
ol tin mystenes of history why Philip 
appointed this man to the supicme 
command m so impoitant an ente ipnse 
lie did not want the job and did lus 
best to get out oi it “ My health is 
bad Ik wTote to Philips secretaiy, 
" and horn mv small cxpenencc of the 
wate'i I know t hat 1 am always seasick 
I lie expedition is on such a scale 
and the ob|ec t is ol sue h high import- 
ante that the person at the head oi it 
ought to uncle rstand navigation and sea 


fighting, and f know nothing of either, 
I ha\c not one of those essential 
qualifications I have' no acquaint- 
ances among the officers who aie to 
sene umiei me Santa Ciu/ had 
information about the state of things in 
Fngland T have none Weto I com 
potent otherwise, 1 should have to act 
in the' dark by the opinion of others 
and 1 cannot tell to whom L may trust 
T he* Adelantado of Castile would do 
bettei than I Our Lend would help 
him ioi he is a good ( hnstian, and has 
fought in naval battle's If you send 
me, depend upon it, l shall have a 
bad arc our. t to render ol my tiust *’ 

Instructions from the King 

Medina Sidonia may have been a 
poor seaman, but he was certainly a 
good prophet 1 he Puke had his in 
sti actions fiom 1h King He was to 
gej straight up the English Channc 1 to 
the Noith Foieland, and put himself 
m communication with the Duke oi 
Parma, who was gathering a laige 
army in the Netherlands for the con 
quest of England 

Philip oven told him to keep on the 
h nglish side of the ( lianncl, hocausi 
the watoi was doc pc i theio If lie fell 
in with Drake he was to take no notice 
of hnn unless he was attacked and was 
to kc c'p on his course 

It is c'.isv to see in leading Philip's 
instructions, that wink he may have 
anticipated only qualified success, hi 
never dioamt that his Invincible 
Arm.ula coukl possibly meet with 
disaster Weie thcie not iSo priests 
and-fiiais in the ships, all of whom were 
praying fm success against tlu lun tic s J 
It is tme there weic only 85 doctors 



Drake's ship capturing a Spanish galleon while the English fleet chases the Armada as it sails up the Channel in the form of a half 
moon From a tapestry destroyed when the old House of Lords was burned in the year 1834 
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The defeat of the Spanish Armada in the English Channel. From an old painting 


and silicons, but that was regarded 
<lm a small matter, for the welfare of 
men's bodies was as nothing compared 
with the welfare of their souls. 

For Spain it was indeed unfortunate 
that Santa Cruz had died. While he 
lived he saw that proper stores were 
accumulated, but after he had gone 
rascally contractors began to fleece 
their country. The Armada was to 
have sailed in March, but it could not 
do so, for it was discovered that the 
salt meat was putrefying in the casks, 
the water which had stood in barrels 
for weeks had become poisonous, the 
supply of powder and ball was short, 
and there were few spare ropes, spars, 
or anchors. Froude, the historian, tells 
us : “ The contractors had cheated as 
audaciously as if they had been mere 
heretics, and the soldiers and mariners 
so little liked the look of things that 
they were deserting in hundreds, while 
the muster-masters drew pay for the 
lull numbers and kept it " 

The Great Armada Starts 

It was May 14th before the great 
Armada of 130 ships with banners 
flying dropped down the Tagus, It 
made a fine show. Seven of the ships 
were over a. thousand tons — leviathans 
tor those days — and sixty-seven were 
over 500 tons. They were armed with 
2 A 3o Runs, and the Duke's flagship 
flew a consecrated banner. The Armada 
was divided into squadrons under 
famous commanders, and the men 
formed a very mixed crowd, for six 
different languages were spoken on 
board the ships. 


After remaining at anchor at the 
mouth of the Tagus for a fortnight, 
the fleet at last set < Mt for sea on May 
28th Rut there was trouble at once. 
The casks of foul water were leaking, 
meat and fish were stinking, the bis- 
cuits were mouldy, and soon whole 
crews were suitering from dysentery, 
while others were poisoned by the bad 
meat. Not only the men, but the 
officers also soon lost heart. When the 
Duke was told by his advisers that 
he must put into some port for fresh 
supplies, ne was afraid to do so in case 
his men deserted wholesale. 

An Admiral In Distress 

By June 10th, when the wind shifted 
to a suitable quarter and the fleet 
could sail on its course, practically all 
the salt meat, fish and cheese were 
found so putrid that they were thrown 
overboard for fear of pestilence, and 
the men had to live on reduced rations 
of weevilv biscuits. The state of things, 
indeed, was so bad that it was decided 
the Armada must put into port Indore 
it could go on. 

Suddenly a gale came on, and many 
ships were dismasted and otherwise 
damaged, wliile large numbers were 
scattered and lost sight of one another 
and of shore. The poor Duke was in 
distress. "It is the more strange," 
he wrote to Philip, “ since we are on 
the business of the Lord, and some 
reason there must be for what has 
befallen us. I told your Majesty that 
I was unfitted for this command when 
you asked me to undertake it. 1 obeyed 
your orders, and now I am here in 
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Corunna with the ships dispersed and 
the forces remaining to me inferior to 
the enemy. The crews are sick and grow 
daily worse from bad food and water. 
Most of our provisions have perished 
and wc have not enough for more than 
two months' consumption " 

Eventually the missing ships gath- 
ered together and the Armada was 
re victualled, the fresh food and pure 
wale 1 restoring the sick to health, so 
that not one died. 

Much precious time had been wasted, 
but on July 22nd the Invincible 
Armada made its second start from 
Corunna, and a week later it found 
itself at the entrance to the English 
Channel 

England’s Strength at Sea 

Now let us see what preparations 
had been made in England to meet this 
great menace Thirty years of peace 
were supposed to have made the 
English nation soft and unwarlike, a 
mistake that the Germans made in 
1914 It is not surprising that Philip 
thought he would easily beat the 
English, tor at this time the English 
naw consisted of only 38 vessels 
carrying the Queen's flag, and of these 
only 13 were over 400 tons. 

Rut to supplement this fleet there 
were large numbers of privateers fitted 
out by merchants and others, and 
armed at their cost, while men like 
Drake and Hawkins and Lord Howard 
of Effingham fitted out ships at- their 
own expense. Altogether, during the 
ten days in which the English and the 
Spaniards were opposed, the English 
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fleet consisted of 107 ships, but about 
half were vessels of less than 100 Ions, 
the size of many sailing yachts to-day. 
On board there were 15,025 men, 
whereas the 130 Spanish ships had on 
board 20,335 men Protestants and 
Korrum Catholics alike rallied round the 
Queen, determined to ke^p out the 
foreign invader, and I-oid Howard of 
Effingham, the Lord Admiral in charge 
of the fleet, was a 
Catholic. j- 

There is no doubt 
that the Elizabethan 
period is one of the 
greatest periods in 
English history, but 
it was due to the 
daring and brilliance 
of her subjects and 
not to the ability of 
the Queen She is 
often called " Good 
Queen Bess,” but the 
way she treated the 
seamen who were 
fighting for her 
throne shows her to 
have l>een anything 
but good 

Like her grand- 
father, Henry the 
Seventh, she was 
mean and ungrateful, 
and she not only 
starved her gallant 
sailors before and 
during the fight witli 
the Armada, but she - ^ 

did the same after Queen Elizabeth r 

the victory was won. 

She kept them short 
of ammunition, so that they could 
not entirely smash up Philips great 
fleet, as they would have done had they 
been properly equipped, and she let 
them die of disease and bad food, 
holding back their wages till many of 
them had died and no longer required 
them 

The stores supplied to the British 
fleet were something like those pro- 
vided for Philip’s men We arc told 
that one month’s provisions were dis- 
tributed to make them last for six 
weeks at least, and six men were placed 
at every four men's mess. The beer 
provided was sour and poisonous, and 
caused dysentery, which carried the 
poot sailors off by stores Drake and 
Howard, unable to bcai the sight of 
their men suffering, bought wine and 
nrrnwioot at Plymouth 011 their own 
responsibility. 

A Miserly Sovereign 

The miserly Queen afterwards called 
them to account for what she de- 
scribed as extiavag.ince, an 4 ‘ extrava- 
gance ” which had probably saved the 
lives of a thousand gallant men to 
fight for her Lord Howard would not 
defend himself, but paid the bill out 
of his own purse. Such was the grati- 
tude of ” Good Queen Bess.” 

After the Armada had been sent 
home, lame and broken, it came to be 
the fashion to attribute the English 


victory to a miracle wrought by Provi- 
dence, but there was no miracle about 
it. The Spaniards were beaten by better 
boats, better seamanship, bigger guns, 
better gunnery, and greater daring. 

While the weight of metal which 
Philip's 2,430 guns could throw ex- 
ceeded enormously that of the English 
broadsides, the English guns were 
larger and had a longer range. Further, 



Queen Elizabeth reviewing her troops at Tilbuiy Fort after the defeat of the Spanish 
Armada. From the painting by Huck 


they fired four shots for every one the 
Spaniards fired, and their ships sailed 
two feet for every one the Spaniards 
could cover. Both sides were badly 
supplied with ammunition, and several 
times the English had to break off the 
action because they had no more 
powder and shot. 

A Famous Game of Bowls 

On Hie afternoon of Friday, July 
29th, a pinnace ran into Plymouth 
Sound with the exciting news that the 
Spanish Armada was off the Lizard. 
This was unexpected, for the fleet was 
supposed to be still refitting in its own 
harbours. It is said that when the news 
arrived a game of bowls was being 
played by the English captains on the 
Hoe. It is certainly the most famous 
game in history. Drake, Hawkins, 
Frobisher, and possibly Lord Howard 
of Effingham, the English Lord- 
Admiral, were all taking part 111 the 
game, and when the news reached them 
the captains started to go to their 
boats, but Drake coolly called them 
back and insisted that the match should 
be finished. " There is plenty of time,” 
lie said, " to win the game of bowls and 
beat the Spaniards.” 

As one historian says, " Drake and 
his friends aimed their last bowls with 
the same steady, calculating coolness 
with which they were about to point 
their guns. The winning cast was made ; 


and then they went on board and 
prepared for action with their hearts 
as light and their nerves as firm as 
they had been on the Hoe bowling 
green.” 

Messengers were sent off at once to 
London and signals lighted to warn the 
whole of England that at last the enemy 
had come. As Lord Macaulay puts it, 
referring to the beacon fires : 

Night sank upon the 
dusky beach and on 
the purple sea, 

Such night in England 
ne’er had been, nor 
e’er again shall be. 
From Eddystoneto 
Berwick bounds, from 
Lynn to Milford Hay, 
That time of slumber 
was as bright and busy 
as the day ; 

For swift to east and 
swift to west the 
ghastly war-flame 
spread, 

High on St. Michael's 
Mount it shone ; it 
shoneon BcachvHead. 
Far on the deep the 
Spaniard saw, along 
each southern shins 
Cape beyond cape, m 
endless range, those 
twinklingpoiiitsof fire. 

The Spaniards did 
not take long to find 
out that they were 
quite outmatched 111 
| seamanship and gun- 
„ „ nerv by the daxing 

eat of the Spanish English. 

They came up the 
Channel, and when 
they approached Plymouth Lord 
Howard’s fleet, which lay between 
them and the shore, daringly sailed 
across their front at night and came up 
in their rear. The Spaniards were 
astonished, and thought at first that 
it must be another fleet than that which 
they had seen the day before, but they 
were to be surprised still more. 

The design of the English vessels 
had been very much modernised ; the 
high ” castles,” which fighting ships 
m those days carried at poop and 
stem, had been very much reduced in 
height and size, while the ships them- 
selves had been lengthened to give a 
greater range of broadside gunfire. 

The Spanish Shots Fly Wide 

Being faster and lower the Ark, Lord 
Howard's flagship, and its companions, 
were able to ny past the Spanish 
galleons, pouring in a heavy broadside 
while remaining out of range, and 
even when they went nearer the 
Spanish Are passed over their decks 
and did little harm. Some of the 
smaller English boats, little bigger than 
fishing boats of to-day, were quite 
cheeky. They ran in under the tower- 
ing galleons of Spain, fired their guns, 
and ran out again without any harm to 
themselves. 

The Spanish idea of fighting was to 
close with the enemy as quickly as 
possible, fix the vessels together with 
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grappling irons, and then pour over the 
side, fighting in the same way as in the 
taking of a castle on land. But the 
English had no intention of allowing 
the Spaniards to get near enough for 
this, and so as the unfortunate Armada 
sailed up the Channel it was harassed 
by the English ships following closely 
on its heels and practising their very 
effective tactics. 

it was not long before the first 
Spanish vessel was captured, and that 
was an important one, the flagship of 
Don Pedro de Valdez, captain of the 
Andalusian Squadron, with the com- 
mander on board. Drake took Don 
Pedro on board his own ship, while a 
privateer later towed the Spanish flag- 
ship into Torbay. It was a useful 
capture, for m it were tound some tons 
of gunpowder which were sent by a 
swift trawler to the English fleet for 
use against the Spaniards. 

Then the flagship of the Spanish 
Admiral Oquendo 
blew up, and hun- 
dieds of seamen and 
soldiers were killed. 

It is said that the 
uiptain had struck 
the master - gunner, 
who was a German, 
and he, m a lage, 
went below and 
thrust a burning 
linstock into a 
powder barrel and 
then sprang through 
a i*>r thole into the 
sea. After the ex- 
plosion the damaged 
hull, which was 
abandoned, was 
Hik'd by the English, 
who again found 
some unexploded 
powder barrels in the 
hold. 

"1 he Armada con- 
tinued up the 
Channel, the English 
following and annoy- 
ing it, and on the 
night of August 3rd, 
which was practi- 
tally without wind, 
some English boats, seeing two Spanish 
vessels more or less becalmed behind 
the main Armada, went out and started 
Lowing them away. In the morning, 
when the wind sprang up, other Spanish 
ships went to their rescue, ana in a 
collision the rudder of Eord Howard's 
Aik was lost. 

She was now unmanageable, and 
Spanish ships bore down to capture 
her ; but in a moment a number of her 
own boats were lowered and, taking 
her in tow, pulled her round in the 
right direction, so that she could slip 
away just *as the Spaniards thought 
they had her within their grasp. We 
arc told that, although the swiftest 
ships in the whole Armada pursued her, 
they seemed, in comparison, to be at 
anchor 

Door Medina Sidonia was quite hurt 
that the English would not allow him 


to get alongside and fight in the ortho- 
dox way. Writing to the Prince of 
Parma, he said : M The enemy pursue 
me. They fire upon me most days from 
morning to nightfall ; but they will 
not close and grapple. 1 have given 
them every opi>ortunity, I have pur- 
posely left ships exposed to tempt tnom 
to board, but they decline to do it and 
there is no remedy, for they are swift 
and we arc slow.'* 

The Fate of a Vast Fleet 

So things went on till August (>th, 
when the Duke of Medina Sidonia, 
afraid his ships might run on the 
Goodwin Sands, decided to anchor in 
Calais roads and wait there till Parma 
was ready. It was a dangerous place, 
for there were awkward c urrents. Then 
came the turning point in the fate of 
the Armada. 

Somewhere about midnight, the 
watch on the Spanish ships discerned 


through the gloom certain dark objects 
drifting on the tide towards the place 
where their galleons lay thickest Sud- 
denly these mysterious objects burst 
into flame, and it was then realised 
that the English were sending down 
upon the anchored Armada a number 
of dreaded fire-ships There was no- 
thing original m this idea ; fire-ships 
were a common method of fighting in 
those days. But the Spaniards were 
particularly terrified of them, for they 
had had a dreadlul experience with fire- 
ships at Antwerp not long before, and 
they thought that these, like those at 
Antwerp, were loaded with explosives 
and would scatter destruction all 
round. 

Medina Sidonia gave instructions 
that all his ships were to cut or slip 
their cables and make for the open 
sea. Panic spread through the entire 
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Armada, and though the fire-ships did 
not reacli the Spamaids but burned 
away harmlessly to the water's edge, 
they had done their work. They had 
driven the Armada out of its berth. 

One of the galleasses ran aground 
and was captured, though it had to be 
given up to the French later, and the 
bulk of the Spanish ships were mixed 
up m a tangled, helpless mass, where 
they became an easy target for the 
English guns. 

Some were sunk, others, badly 
damaged, drifted helplessly towards 
Ostend, and as the wind blew hard the 
hulls of the galleons were heeled over 
so that they were exposed below their 
water-line. Shot after shot went 
through their timbers, killing and 
wounding hundreds ot men and causing 
nothing but confusion among the 
huddled masses who had been gathered 
on board lor the conquest of England. 

There were gallant captains 111 the 
Spanish fleet who 
wanted to turn and 
fight the English, 
but Medina Sidonia 
had had enough. lie 
was no seaman, and 
he wanted to get 
home. So the de- 
cision was taken to 
sail away up the 
North Sea and round 
Scotland and Ire- 
land, returning by 
that long and dan- 
gerous route to 
Spain. 

Had the English 
been properly 
equipped by their 
Q u e e n with am- 
munition and food 
they could h a v o 
smashed up the Great 
Armada so that 
probably not a single 
ship would have got 
back to Spam. But 
the miserly Queen 
would not send 
supplies, and so 
the Armada escaped 
the English foes. 
Howard and Drake chased it as 
fai as the Firth ot Forth and then 
had to turn back, for they had no 
ammunition for another battle. 

But the fate of the Armada was a 
tragic one. Terrific storms rose, and 
as the ships passed round the terrible 
Irish roast one after another was 
wrecked, and most of the survivors 
who landed were murdered by the 
barbarous Irish. Donegal, Mayo, Gal- 
way, Oaio and Kerry all took their 
toll, and when many months later the 
last of the fugitive vessels returned to 
Spam it was found that no fewer than 
f>4 of those that had sailed so proudly 
to the conquest of England had been 
lost with their men The loss of life 
was more than 10,000. 

Among the victors the loss during 
the ten days of fighting was almost 
negligible, but many died from sickness. 



The Commander of the Andalusian Squadron of the Spanish Armada surrendering 
to Sir Francis Drake on board the English admiral’s ship The Revenge. From the 
painting by Seymour Lucas, R.A 



THE CROUCHING LION THAT GUARDS THE STRAITS 
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The great rock of Gibraltar, shown here, has been described by Thackeray as 44 the very image of an enormous lion, crouched between 
the Atlantic and the Mediterranean, and set theie to guard the passage for its British mistress ” Its shape certainly is suggestive of a 
crouching lion and for a couple of centuries or more it has guarded the straits leading into the Mediterranean It used to be true that he 
who held the rock of Gibraltar controlled that sea But with the coming of modern weapofts— the long range gun, the submarine, and 
the aeroplane much of the value of Gibraltar as a fortress has gone Nevertheless, it is still thought of as a symbol of British might 
and powei Gibi altar consists of a great mass of limestone rock nearly three miles long and half a mile to three-quarters wide. It 
is nearly four times the height of St Paul’s Cathedral In the heart of the rock are a number of caverns which were m ancient times 
used as dwelling places and as graves In them have been found the remains of piehistoric animals One of the caves, whose entrance 
is over a thousand feet above the sea, has a hall 230 feet long and 65 feet high Its floor and roof are connected by great stalacite 
columns fifty feet m height linked by arches at the top Large stalactites and stalagmites are also found in many of the other caves 
In the 1939*45 war » galleries were tunnelled through the rock to form bomb-proof stores, and an airfield was laid out at its base 




THE UPS & DOWNS OF GIBRALTAR 

Most people would be shocked if they were told that Great Britain was going to lose Gibraltar. For two 
centuries or more it has stood as a symbol of British impiegnability. Nevcitheless it is a fact that at some 
time or other we shall lose this great rock fortress for geologists tell us that it is slowly sinking into the sea. 

Here we read something about this interesting fact 


W ill n vve w mt to xuggesf that <i 
thing is film and mu h.ingtMble 
we oJteu spe ah of it as mi 
piegn.iblt* as the Rnck of (*ibialt<ii 
Hut is the Rock of («il>ialtat linpieg 
liable Is it so lit in that it < in n< v^r 
be mo\ed ? 

Will, geologists till us that ^o iai 
from tins bung the ease* (iibialtai 1 •> 
slow 1 y sinking into the sea and that 
one day it is liki l\ to disappeui alto 
gither ( >f e omsc , it will not be mom 
Him, loi th< imminent is \u> dow 
but it is none the 1< ss sun 

I ike otlm parts ol tin wen Id sin h 
loi example 1 , as the I nghsli l>ov\ns 
(iibraltai w.isonee umlti tlu ■.( a 1 Ik 
K oik n made up of limestone, and as 
\\< know linn stout (onsets of tin 
n m mis of 111 t It i rtdtuus that live d in 
the st a long agi s ago 

Hut a piii t lrom its foirn.it ion wi 
know that (ubialtar has been undu 
the si<i, foi at \anous jiomts on its 
sin late then* ate beat lies which at 
sonit tune or otlm must ha\e bun at 
n below the sc a lc \ 1 1 
(•ibt altar is now r yo(> feet above 
the sea level, but wc know fiom these 
beaclus that at some time it was not 
moie than 700 leet high, and was then 
m island une ounce ted with Spam 


l mbidded 111 the haiduud sands ol 
these beaches we find 1 h< she 1 U ot 
cii it in u which hud in the a 1 

Hut how do the geologists know th it 
(iibialtai is again sinking into tlie h.i j 
Well thin ireseuidii isons In the 
(list plate, (ribialtai r<‘sts upon .1 pie it 
iotk\ ledge or shelf that at oik turn 
reuhttl out into tlu sea lor mails 
hall .1 mih fiom file piesent shoie line, 
and ended in i < lift Unit is little 
doubt that at oik tune this subnii rec d 
ledgt w.is the top ot a 1 lift Hi it look* if 
out 011 to the Meeliti ti me an 

I hen Ingn 11]) on the tast suit of th< 
Hoik neat Catalan Hi\ is .1 huge 
ana of sand which has been blown 
tlu it Hut wlie'ie did it tome bom ? 
Iheie is no known existing 1 nine 
bom which the sand tan have blown 
end Piofcssoi C»e ikit' has de'elaicel 1 t 
it 1111st have chitted bom a sandv 
beach that once existed to the tast 
ot flic Hoik This beach was, no 
doubt, the submerged kilge, as shown 
in the pic tuie diagia on this page 
Then in tin* thud ulate beneath the 
surface of the Isthmus of lane a which 
links the Ro< k with Spam, there is a 
last 1 of sand, about feet deep, c on- 
tain mg shells of a kind that aie found in 
the Me'ditciranean to-dav Then conn s 


a laser ol i lav about two lect tine k, and 
below tint 111011 sand to a gn.it depth 
Now the 1 lay icpiesetits maten.il 
that has be'en wastied down in com 
paialiuly nee id times fiom the 
iiiglm lands ol Spam It must have 
h< 1 n abov e giound when 11ns w«i » done 
hut the 1 mil has *.111(1 sunk 

Of com si, tlu subside mi of the gieat 
Hoik is vi iv slow indeed II vve can 
|U(U»e b\ 1 lie 1 ale 1 at which otlm paits 
of I uiope s western «*c iboaid aie 
sinking the 11 it would not be mole than 
about a loot m a eentury, so th.it 
r 000 uais would 1 lapse hclore 
Cribraltai was finally lost to us Of 
couist many things may happen be foie* 
that tune Other gi ologie al factors 
may e ome in, and instead ot the -mb 
11m genet being continued time might 
be anothc'i edevation 

Hut m addition to the general sub 
sidence ot that pail ot the Imi til’s 
1 1 list time is, of eouise, the tegular 
we aiming ol the Hoc k, which 111 the 
course ot ages would we.u it lc i vtl 
Ram, wind, lie at and < old all have 
their pait m disintegrating the* lime 
stone I he Hock looks very linn and 
solid as we pass it in a ship, and it is 
the refoic all the mote startling to lie'ai 
that at some time we must lose it 



This picture-diagram by Mr. G. F. Morrell, the well-known geologist, shows a vertical section through the Rock of Gibraltar. The lock 
is situated on a submerged ledge, the edge of which represents a shore-line that once extended from a quarter to half a mile out to sea 
from the present shore-line, and this, with various other indications, seems to show that though the rock has risen out of the sea it is 

now gradually sinking back again and will one day disappear from sight 
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THE REGIONS OF FROST AND FIRE 

LOFTY MOUNTAINS WHERE SNOW & HEAT EXIST TOGETHER 


O NI ol the strangest contradictions 
in the whole of the woild of 
Nature is the fat t that fiost and 
fire snow and molten rock should be 
eloscly linked together Act such we 
find in the ease of inan> of the three 
hundred volcanoes or more that are 
scattered about the J irth s crust and 
form safety valves for the molten 
material beneath the solid extenor 
J he peaks of some of these volcanoes 
ioutitl in not the in Jititudes and along 
the loft \ langc of the Andes are pei 
pc tu illy miow el id \et from time to 
time the \ belch out fire and molten 
rex k 

Wo might well ask how it is that a 
mountain which is a vent for white hot 
lock and his lire beneath it can be 
cold enough for snow to rest upon its 
dope, s 

Well it is true th it the Java sticains 
out at a white heat eithci o\tr the 
edge of the ci iter or, as more often 
happens thiough fissures in the sides 
of the cone It is \er\ hot when it 
first comes out and 


ti itci being often quite cold, and 
when snow falls it remains frozen 
in its str inge position Yet the fire 
may not be very far off and anyone 
who climbs to the top of the crater and 
looks over may see the molten rock 
below 

The World’s Highest Volcano 

( otopaxi, which rises in the Andes of 
leuadoi to a height of 19613 feet, or 
ncaily four miles above the level of 
the sea is the highest active volcano 
in the world, and it is perpetually 
snow covered Act over the crater, 
whit h is half a mile m diameter, a fiery 
glow is visible at night In eruption 
vast quantities of hot ashes are tin own 
out through the mouth of this volcano, 
and the heat of these, by melting the 
snow on the slopes of the cone, causes 
very destructive floods which sweep 
into the valleys below 

It is not, howcvei, only the loftiest 
volcanoes that have snow on their 
slope s Lven Etna, which is less than 


11 000 feet high is under snow during 
a large pait of tho year 

Formerly, of course the Earth was 
much more subject to volcanic action 
than it is now It is not olten that wc 
get a huge eruption, but in past ages 
there must have been eruptions com- 
paud with which the most severt we 
have experienced during the last few 
hunched ytars are mere child's play 

In the states of Idaho, Washington, 
and Oregon there is an area of 200,000 
squaic milts known as the Columbia 
Plateau, which is formed of a series of 
lava sheets I11 some places the lava 
is nearly a mile thick and we can have 
only a faint idea of the eruption that 
could pour out such vast masses of 
molten rock 

Volcanoes have done a great deal 
of haim from man's point of view by 
destroying life, human animal and 
plant Large aitas of once fertile 
t ountry have been devastated and 
turned into rocky wildernesses Yet 
the woik of volcanoes has not been 
altogether without use 


flows r ipully but soon 
it begins to cool and 
it is not long before i 
solid crust foims over 
the molten stieam 
which moves moie and 
m o 1 e slowly as it 
travels fait her from 
the vent of origin 

The Lava Crust 

Ihe uust ot a lava 
stieam is a poor con 
ductor of heat, and 
be cause ol that the 
outside may be quite 
cool while undone itli 
and not vu\ f ir down, 
the rock is still molten 

l his f ict that the 
solidified lava is a bad 
eonductoi ol heat acts 
111 two ways In + lic 
hist pi ice it nukes 
the outside of the crust 
tool and it turf he 1 has 
the c fleet ot prevent 
mg the lu it of the 
molten rock below 
from tstcijmig through 
the crust into the an 

1 lus n ituralh results 
in the molten rock re 
taming its heat much 
longer than it would 
otheiwise do inel so it 
continue s to flow mil 
often buists through 
the tool uust tint is 
rapielly foimmg 111 the 
front of the lava 
stream 

That lava when cool 
is a baei conductor of 
heat lesults m the 
slopes of an active 



1 he burial of organic 
remains by streams of 
lava has preserve d 
many fossils that 
throw light on the past 
history of life on the 
globe lven such* a 
destructive eruption 
as that ot \ esuvius 
which bui led the 
cities of Pomjieii find 
Herculaneum pre 
served a leeord of 
Homan life without 
which we should have 
known much less than 
wc do about it 

Volcanic Soli 

The lava and ash 
poured out by vol- 
canoes, after being 
weathered make one 
of the richest soils 111 
the world lhe dust 
and ashes, when con 
solidated, form a soft 
stone known as tuff 
which hardens in the 
air and provides an 
excellent building 
material Some of the 
oldest sewers in Rome, 
which were built of tuff 
2.500 years ago, are 
still in excellent 
condition 

Some time ago a Scot- 
tish firm purchased 
the cone of vulcano, a 
small Mediterranean 
volcano, in ordei to get 
from it alum, boracic 
acid and sujphur, all of 
which are products of 
these fiery mountains 
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A SNOW-CLAD VOLCANO OVER 3 MILES HIGH 



The great conical volcano of Mexico which has the difficult native name of Popocatepetl, meaning “ smoking mountain,” is 17 , 7*5 
high, that is its peak rises nearly three-and-a-half miles above the level of the sea. The crater, which is an ellipse in shape nearly 
half a mile across, is covered by snow, and now that the volcano, after a long sleep, is again in eruption, fire and frost, snow and molten 
rock are found close together. Popocatepetl was climbed by the Spaniards in 1522, and one of them had himself lowered 500 feet into 
the crater, but it was not climbed again till 1827. Since then it has been scaled many times. The soldiers of Cortes, during the Conquest 
of Mexico by the Spaniards, obtained sulphur from the crater for the making of gunpowder, and in the centuries that have followed 
more than a hundred million tons of sulphur are said to have been taken from the mountain. Even when the volcano is sleeping fumes 
of sulphur come out of the fissures in the crater and are seen to rise from the mountain top. The crater itself is bell-shaped, and one 
side is much lower than the other. It is here that the sulphur is drawn up by a windlass from the inside of the crater, whose floor covers 
an area of nearly half a square mile. The walls of the crater are multi-coloured, owing to the reflection of light from the blue sky 
Above, and the smoking sulphur is strangely mingled with the snow that lies in every crack and crevice. Popocatepetl is a striking 

example of the close proximity of heat and cold 
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In the regions surrounding the Sahara and the great Desert of Gobi in Asia the sands are ever encroaching upon the haunts of civilisa- 
tion. They are relentless in their movement and nothing can stop them. In this picture we see how the sands are burying an oasis 
in the Sahara. The wind-driven sand changes its position, but some always remains, and eventually this oasis will be obliterated 







THE WONDER OF AN ALARM CLOCK 


AI ar m cl°ck s are very clever pieces of mechanism, and yet their operation is quite simple and can be under- 
stood by all. They are by no means a recent invention, but have been in existence for hundreds of years, 
and here we read about them and learn how it is that the alarm goes off at the hour for which it is set 

I t will probably be a surprise to exact time it was set, ami it had been was almost in its earliest day. Of no 
many readers to learn that the doing so for over two hundred years. other type of machine math? so far 

alarm clock is by no means a It is one of the most interesting and back as the sixteenth century can it 

recent invention. There were alarm astonishing farts of mechanical historv be said that there have been so few 
clocks, and even alarm watches, so that the first really intricate and real developments, 
far back as the middle of the sixteenth accurate machines which showed real The old clock and watchmakers 
century. there is, for example*, a ingenuity and skill in workmanship were masters of ingenuity and tech- 
very handsome striking and alarm were watches and clocks. Indeed, nical skill. The advance that has come 
clock in existence which once belonged there are many ancient timepieces in clock and watch-making has been 
to the son of King Henry the bourth which are still telling the tune accu- along the lines of mass production 
of trance, and there are some very rately and have been working without and the cheapening of the product, 
beautiful alarm watches of the same interruption for hundreds of years. Anybody can now get a reasonably 

period. So far from these being great Of course, there have been improve- accurate timekeeper, a clock, a watch, 

rarities, there were many such alarm ments of various kinds, and chrouo- or even an alarm clock, for a few 

timepieces and they worked excellently, meters will now record the exact shillings. In the old days, of course, 
The b. (liter of this book saw an time almost with mathematical clocks cost pounds, and were out of 
alarm watch of a rather later period accuracy. But the clock is still in reach of all but the rich. Such choice 
which still worked, and rang at the principle the same machine that it articles descended from father to son. 



These pictures show how an alarm clock goes off at the right time. A cogwheel which showly turns an alarm wheel is in connection with the clock's 
hour hand. When the alarm is not ringing a long metal catch holds back a trigger. The release of the trigger to set the alarm ringing at the right 
moment is brought about in this way. The metal catch is held in check by the enlarged spindle of the alarm wheel, as shown in the left-hand picture, 
and on that spindle is a small arm jutting out parallel with the alarm hand. This small arm is resting on the edge of a ring with a notch in it. The 
alarm hand and the small arm remain stationary, but the metal ring moves round slowly with the hour hand. When the notch in the ring comes 
opposite the small arm, the ring with the alarm wheel and its spindle fly forward with a click, and this releases the pressure on the metal catch which 
at once moves, releasing the trigger and freeing the escapement. At once the cogwheel in contact with the escapement begins moving round, being 
turned by a large cogwheel connected with the alarm spring that has previously been wound up. While this spring is unwinding the cogwheels move, 
and as the escapement goes to and fro the hammer fastened to its shaft strikes the bell 
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HOW THE POWER OF NIAGARA FALLS 



Water-power is more and more being used for the production of electricity to light cities and keep the machinery of factories going. 
The outstanding example of this is Niagara Falls, and in this picture, which runs across two pages, we are shown in graphic form how 
the water of the Niagara River is harnessed so that it will turn huge turbines or water-wheels and work generators for producing the 
electricity. The water of the river above the falls is diverted into a canal, at the end of which it passes into penstocks, or huge vertical 
pipes. It falls to the bottom of these with terrific force, and is then diverted horizontally so that it rushes against the blades of great 
turbines. One of these is shown on the right of the picture. As the wheel rotates it turns a vertical shaft, which revolves a rotor to 
which it is connected, as seen in the top right-hand comer, and as this goes round it generates the electricity in the same way as a 
generator turned by steam-power. The electricity thus produced is conveyed by cables to transformers and then passes through a 
switchboard and, by means of overhead cables, is carried across country to factories and cities. This is the principle adopted wherever 
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is USED FOR PRODUCING ELECTRICITY 
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water-power ta uwd for generating electnaty At Niagara ^* re { a ^ “ 7 ^^ r °he *^gLt ^gU^ tiydro-electric derelopment in th* 

of wat^here i. 305 fe«t Ind the canal by which it Sid more water is drawn from the «ver there wiU one 

continued development of the Niagara power stations has led to tews t water that may be taken from Niagara River for power 

day be no Falls left An agreement has therefore * 11( i e an d on the United States side to 20,000 cubic feet per second 

purposes is limited to 36,000 cubic feet per second on thc C ^ l f Ld j or ’ driving trains and tramcars and machinery in factories and for 
BSfSL^^ N^ara 1. used ££■£ over two hundred miles from the Falls 


591 




INSIDE THE OLD AND NEW GASHOLDERS 



Here we see the insides of two gasholders, inrorrectly called gasometers In the foreground is the new type, which consists of an outer 
casing of wood or steel, with a metal cylinder inside Cas enters thiough a control valve and raises a pressed steel piston which slides on 
rollers There are moulded rubber rings all round which form an air-tight joint When the piston is down, the top part of the gasholder 
is empty except for air, and it is lighted by windows As more and more gas enters, the piston rises On the right is the older form 
of gasholder In this, gas enteis through a pipe raised above the level of water in a tank The holder is made in sections, which fit 
over one another telescope fashion These float in the water until gas enters, when they rise, and the gas is prevented from escaping by 
means of gas-tight “ cup and dip ’ joints The water in the tank prevents the gas lrom escaping below As the gas enters, the smallest 
telescopic section rises first, then the second and finally the third At the bottom we see the cup and dip joint drawn on a large scale 
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Marvels of Chemistry* Physics 


STRANGE FACTS ABOUT ELASTICITY 

What is the most elastic substance you know 3 Probably you will say at once, “ India-rubbci ” But this is far 
from being the case. There are many other solid substances which aie much more clastic than rubber, and yet 
you would hardly think them elastic at all such substances, for example, as glass and ivory and steel In fact, 
if you have never thought about the matter, you will find in these pages many facts that will surprise you 


W > ill knovs what is mt mtwlun 
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tin powii of it turning to the lovni 
tioin wlndi a body is bent < \t< iidccJ 
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l oi ixarnpli \u ru 
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When billiard balls strike one another they are compressed out of shape 
a great deal, and if our eyes could only te quickly enough the balls would 
look like this Being elastic they at on e spring back into the spherical shape 


that imlia mbbtr is tin most i lastly 
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ol solid subs! mi i s 
which Ii i\< so ] 1 1 1 If 
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ah lost lx sud to bi 
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Many people will be surprised to hear that the ivory billiard balls which seem so hard and unyielding are really much more elastic than 
rubber balls. The reason they spring apart so rapidly after striking one another is because of their elasticity When they come in 
contact their surfaces are pressed more or less flat as shown in the upper picture 
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MARVELS OF CHEMISTRY AND PHYSICS 


I In n k of dough lor e x 
miph ml fist l pH M W'Xt 
tun* »i jut ( 1 ust is be ing 
nnd< It is \ ( ry du< tilt that 
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1) k k like t h( (1 isti( I) ind 
( hv is inotlic r < \ implc ol 
in milistK ho dv ind it 
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down ind in i k i i list ot 
hod 1 1 s wine h h on pi tc 
tii dl\ no ( J islu H\ Ruttci 
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Plastic Bodies 
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I itll V Til 111 o 1 si It ll( t 
w o ii I 1 s i \ 1 h 1 1 wi li i d 
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Limits of Elasticity 
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ill t tin ' thin pt tnianc it 
sh ipt \\< 1 now this is tnx 
with i t nx for d wt give it 
ishnphMid nt ii lv doubling 
it om i it will not it turn to 
tlx ti light tin m th it it h u 
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hni swoid hkxk 

Simil.i 1 1\ it i suhst mu is 
stiitche 1 ot str.mxd Ixyond 
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A marvellous series of photographs showing the elasticity of a golf ball 
These photographs were taken at the Massachusetts Institute of Tech- 
nology by whose courtesy they are published here The exposure was 
one 50,000th of a second and we can see, in the top picture, how the side 
of the bill is flattened as the golf club strikes it, how the ball has sprung 
back horizontally to an elongated shape, m the second picture, and how, 
m the third picture, the elasticity has caused a bulge on the right Side 


comes more or Joss plastic 
If a vehicle on sptings is con 
stantlv overloaded, thf 
springs will lo t c their eJasti 
city and become pemu 

ncntl} set that is they will 
no longer In as springy as 
they were In the same 
way it l pile ot heavy books 
is kept m an arm chair and 
more and more books arc 
piled on and left toi wecksti 
this position the springs of 
the r han will Jose then eljs 
ticity and become set liki 
those of the \ t hide 

Hooke’s Law 

Ihe iligree ol elasticity of 
'x mate ml can hi measuru] 
by suspending it ind gtadu 
al.lv idiling weights to the 
end I hut conns it last i 
point when the niitinal will 
not rituin wholly to its 
origin il si /e or length 

\ f mums 1 ng'ish sc u ntist 
Robert lltioki who dud in 
i /o^ mack in m\ experi 
me n ts in i onni 1 1 ion w it h this 
propi i tv of el istieitv mil hi 
formul itt d i 1 »w which is 
i died l»v Ins n mu Hooke 
I iw 1 his 1 1 \\ di 1 1 m s th u 
tlx amount ot distortion ol 
in eh tu body is dm i llv 
piopoition il to tht torn 
prod in tn * it 

When wt In nd oi twist oi 
press i suhst nut we nr *■ u 1 
to sti im it mdrlistiritv 
is the iisistmei to this linn 
which the both iviusis 
llx re nc two kind oi sti un 
one ii suiting hi i i h ingi of 
form i whin wt bend l 
e ini oi twist i rubbir bind 
and tin otlm resulting m i 
change ol volunx is wlxn 
wc squit/i l piece of rubbei 
into sm illcr compass 

It is Ikciusc ot the gnat 
i h >tuitv of steil moii tli in 
that of any otlui metal tint 
it is used so istcnsivilv m 
the const i uc turn of bridge s 

Marvellous Photographs 

Ihc remaikablt photo- 
graphs on this page si lowing 
the elasticity of a golf ball 
weie taken at the Massac hu 
setts Institute of 1 echnology 
by means ot a special electric 
cucuil dt signed by Dr Harold 
Edgerton and Mr Ktnncth 
J Gtrmcshausen to pioduct 
a flashlight of great intensity 
Between the first and the 
last photogiaphs the club 
had tiavelkd a distance of 
less than half an inch In 
the top photograph the great 
elasticity of the ball is shown 
by the remarkable flattening 
and in the last the bulge on 
the right side shows that tlu 
elastic ball is still oscillating 
from the impact of the club 
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EXPERIMENTS THAT ILLUSTRATE ELASTICITY 


T here are very many interesting ex- bend it smartlv n/ht round with a jerk wt 

penmcnts which we can cany out to shall find that it will lemam bint for there 


illustrate the pioperty of elasticity 
Substances are not all equally elastic as 
wo can test for ourselves if we take a strip 
ol india-rubber a t anc a lath of wood 
a piece of whalebone a rod of steel a rod 
of brass a strip of zmc and a strip of lead 


are limits of elastic ity t*en to a cane 
Wood is elastic though not so < lastu. 
as cam lht next time we go lo the 


former ship* and si/c md pulls the 
g ite bac k 

To piove tint steel is much more disti 
thin lubhci uid thit i suhst inc e like t J iv 
is not t lastu at ill wt should take i 
small ball ol < Uy i sm ill ruhbt r b ill in I 
a sttcl bill su h as i bill beinng I hop 
these all from the sinu height on t > i 





A bow, when stretched, returns to its 
former shape 

11 w < tr\ to bend tluse \anous sul> 
stones md then rtle ise tin m to sec how 
iu klv vnd how it ulilv the v utiun to 
th u tonne i shape wt shall iunl that 
sub tunes like tubbet and whalebone and 
tec 1 in ninth more c list ic than subst mi es 
like w >od md /in< tiicl It ui In fut lead 
In \ t\ liltlf * lastu ity it ill 

I »ki i bow mtl 'mow and fo out into i 
ti II md fut tin mow \ ou dnw \onr 
b »w nd flit < im or yew of which it is 
mil tin be strittlud ^tt nt 1 y Then 
when vou I* t tin string o mtl the mow 




A dmng-board is elastic, for when the 
diver bends it down with his weight it 
springs back to its former position 
directly it is released 

opt n air swimnnm, bith It t us w itch the 
spun boirtl is i tli\u It ips oft into t he 
watei lit sw t\s lilt end ol the bo u l up 
and down lor i ft ve nioimnts lit foie 
tumping to l,i\( him a good spun incl the 
itason this e in be done is tint the wood 
is elistie lit pitvas it down but its 

elistmty causes it to ictuin to its fount r 
horizon t il position 
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A cane swings to and fro because it is 
elastic 


pmn ’ stone I In I iv bill will not 
bourne it ill the rubber bill will bounce 
n tail In ltjit but tin stetl bill will ^o 
mm h higln r th in tin rubbt r b ill 

We ni iv tiny out still motlurtxpm 
Hunt Snu u i smooth stout sin I u t 
with gn ise Now drop upon it two bills 
siv i e,l iss m ublt uid i steel bill ht mil 
( i tell them is tin \ bounee up md 
ixunine tlu isi muk on the bal* md 
the m uk leU on tlu '.tom iluse mirks 
will Ik ot ton id iiblt <1j mit t< i Now 
I tv th bills mtl\ on tlu si >m md pit k 











A spring is stretched when a gate is 
opened, but being elastic it returns to its 
former shape directly the pressure on it 
is released, and so closes the gate 

t’ics the cane or yew of the bow returns 
to its normal position because it is so very 
clistit 

Similarly if we take a cane and swish it 
it will go up and down so rapidly that we 
can scarcely see it \et the moment we 
stop swishing it will return to its former 
straight position But if we take it and 


A steel ball, shown on the right, and a 
glass marble, on the left, are both elastic 
and are flattened at the moment they 
strike a stone surface This is proved by 
the marks they leave if the surface is 
greased 

Many metals are elistic but sttil is the 
most e lastic of *ill It is th»s i ict that 
makes it sut h i useful nu tal md it is tin 
elasticity of stetl that makts a spun? so 
useful in a watt li or on a g iti Next time 
you go through a gate or door that has a 
spiral spiing on it watch the spring 
You will see thit the steel spnng is 
stretched when the gate is opened and 
because it is elastic it returns to its 



If balls of clay, rubber and steel are 
dropped from the same height, the steel 
bounces highest because it is the most 
elastic The clay does not bounce at all 

tlicm u| without letting them roll \ou 
will see that only a point ol grease remains 
where they came in c ont it t with the 
stone Ihe larger marks when they were 
dropped is a proof that the substance was 
flattened Ihe mark madi by the bounc 
ing steel ball is bigger than that made by 
the glass because steel is more elastic 



HOW IT IS POSSIBLE TO REPRODUCE 



In these pages we see how drawings and photographs can be reproduced in newspapers and magazines. First of all, as in the top left-hand corner, 
the photograph to be reproduced is placed upright in front of a huge camera. Arc lamps on either side illuminate the picture, and its image falls 
on a sensitised plate at the back of the camera. But between the plate and the lens of the camera is placed a screen of very fine lines, crossing one 
another diagonally. The light from the photograph has to pass through this screen and so the image is cast on the plate in the form of a series of 
dots. In other words, the lines of the screen divide the picture up into myriads of tiny points. The dots appear close together in the dark parts of the 
picture. If ycu look at Any picture in this bock through a magnifying glass you will see that it is made up of dots. The paper being glazed, a fine 
screen can be used with many small dots close together. In a newspaper picture it will be seen that a coarser screen has to be used and the dots are 
larger, resulting in the loss of much detail. After exposure the plate is developed and fixed like an ordinary photographic negative/and dried in a 
heated cabinet. Next a sheet of zinc coated with fish glue is taken, and the glass negative is put in contact with the glue in a printing-frame. This 








PICTURES IN PAPERS & MAGAZINES 



is covered with rubber, and has the air withdrawn from it by a pump. The vacuum inside the frame insures even contact between negative and zinc 
plate. The frame is now turned over and the plate exposed for about 15 minutes to the glare of arc lamps, the light passing through the negative 
and falling on the glue surface. Wherever the light falls the glue hardens, but through the dark part of the negative no light can pass, and the glue 
remains soft. The plate is now placed under a tap and most of the soft, glue washed away, the harder parts remaining. The plate is next placed in 
an etching bath of acid, rocked by means of a motor and cams. As the acid swishes over the plate it eats away the soft zinc in the parts which have 
no glue covering. The result is a zinc plate whose surface is a mass of little points, because the dark lines formed by the screen received no light in 
the printing-frame, and the glue on these parts remained soft and was removed by the water and acid. The plate is now further etched by hand, the 
light parts being accentuated. It is then cut to size and mounted on wood or lead, and when it is inked a proof can be taken on paper which is an 
exact reproduction of the original picture. The block is then set up with the type to make a page, and printing takes place in the ordinary way 
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THE MYSTERY OF THE SIPHON EXPLAINED 


W j h»i\c probabk sun at some 
turn or oth< r outside an hole 1 
nun chawing liqiml trom a 
large task in a van or lorrv md filling 
a <<>p]Mi \<sm1 with it b\ im ins ol \ 

< minus lx nl t ill x 1ti.it lias one arm 
long< i th in tlu otlu i 

11ns tube is t tiled a siphon and the 
umd is situ] > 1\ a ( »t < t k wold loi a tube 
We ma\ lia\< woiidcied wh\ it is th it 
tlu liquid hist t m iq» 
the slant aim oi tlu 
lulu ind tlu n down tlu 
long < m loi it si i ms 
«i Is i> i list tlu laws i »f 
liat in ( lor a liquid t< 
uni uphill i ihi is 
doin • 

V\ ( II tin < \pl m it ion 
i q ml < Mill} h Ik lou 
tlu iplion « m l>< in id< 

1<> woik tin tn be inusi 
hi t lx fill< d w it h 1 lu 
h tj u i d oi dlii t lu 
1 1 o t t arm lit Inin 
pl u c d m tlu u s< 1 
f i c >lii which tlu liquid 
l to lx dia cn tlu m 
must lx draw n out < I 
tlu Ion*, u m b\ im ms 
i il 1 lu mold h oi m nun 
ot lu i wav 

The Two Arms 

I It i * is w h it h q» 
p< ns 'I lu siphon i- 
lill< d with liquid md 
tlu two i nils I m i ii ^ 

( lost d m M,nu w iv 
tlu s hoi l uni is dqqu d 
into tlu liquid in the 
\ i s i 1 to lx e mptii (l 
the i nd ol llu snoit 
ai m is | mu l all\ in ide 
to n m h <|i »w ii almost to 
tin bottom ot t lie v e sse 1 
Whin tlu t nd ot tin 
loin um is opine d tin 
liquid w ill at mu c lx r m 
to inn out and it will 
i oiitlllllc to i mi so |i n r 
is t lu < nd ot tlu h< 1 1 
n ill is m the liquid ot 
t hi uppe i M ssi I 

llu m a in e ol tin 
iplion is tin Tlu 
»olunm ol liquid is 
upp )iti d m tlu shmt 
u m 1>\ t lu ]>1( ssnii ot 
Mu an on llu sm 1 a<e 
ot tlu thud m the uppe I 
\ t ssi 1 I his pre isuti is 
w» know i-, i ^ 7 pi mid 
on e \ e i \ squ in im h ot 
sm t in 

llu lx nt tidx is i 
kind ot b dam e but 
tlu ii is n it m .ill \ i 

f u iti t we lit oj liquid in tin long aim 
thm m the slant lot the ample lea on 
thd then is mon liquid m it 

lMtssing upw ud in the < pi nmg ol 
tlu slunt arm is a jmvsim equal to 
that ol tlu atmo plan less tlu pnssuic 
eausitl b\ the weight ol tlu liquid m 
that atm whuh is picssing elown 
Siinilatlv pressing upw aid on tlu 
owning oi tht long .irm i^ the pie ssmt 


ot the atmosphere less the pressuic 
caused by the weight of the lie pi id m 
llu long arm Mill tile weight of 
liquid in tlu long arm is much more 
than Mi< weight of lujuid in the short 
arm md instead of balancing tlu 
Hind run dow n and out of the long arm 
Vs it does so a \ it mini would hr 
t i used m tlu upp r part of the tube 
litai the bend were it not for the' tact 



Hen is a siphon at work The weight of liquid in the long arm causes it to 
iuii out, and pressure of air on the liquid in the tank above drives water up the 
short arm to fill what would be a vacuum near the bend. The flow continues 
till the liquid in the tank is below the opening of the short arm 


that tlu liquid from the short lube 
follows on to fill the place wbeie the 
\ a« mini would oc t ui 1 In* pressure ot 
tlu atmospluu on tht tluid w the 
upp< i \ esse I keeps pushing it up the 
short arm and tin flow is continued so 
long as the short arm is immersed in the 
liquid 

It can thus be sc c n that the siphon is 
a vtiy ustiul deuce tor drawing water 


from an uppjrr vessel into a lower one, 
or for emptying a tank or cistern, as 
shown m the picture It is made great 
use of m industry, and even nature 
uses the siphon, as in the intermittent 
springs about which we read in another 
part of this book 

There is an amusing toy known as a 
Tantalus Cup Tantalus was the 
thirsty son of Jupiter, who was doomed 
to stand up to his chin 
in watu, and whenever 
he tiled to dnnk found 
t hat the watc i s receded 
Jn the Tantalus Cup 
an image oi the god m 
a vtsstl has a siphon 
concealed inside him 
Wate t g poured into 
tlu vessel, and as scx>n 
as it approaches the 
f lg u i c ' s mouth it is 
drawn off by the siphcm 
and flowsawa> through 
the* bottom of the 
vt sse 1 

The use ot the siphon 
was known to the 
ancient 1 gvptians, for 
we find upn sc illations 
of it on then tombs, 
elating so iai back as 
1/150 PC In one of 
flic se pie tine s a man is 
exhausting the air from 
a siphon with Ins 
mouth, pvepu i1ot\ to 
placing the lowei end 
of the long arm in i 
vessel and di awing off 
liquid irom an uppe i 
vessel Other sip] ions 
are shown alnady at 

WOlk 

Huge Siphons 

Siphons ot huge size 
are used m emptying 
dykes and drains In 
such cases the large 
bent tube is made of 
iron and is of guat 
diameter To stait the 
siphon woiking the* 
ends are stopped with 
plugs and tht* pipe is 
filled with water 
through a funnel the 
air inside escaping 
through a cock Whe n 
filled with water the 
pipe has its cock closed 
The term " siphon M 
is sometimes used for 
a bent pipe used the 
other way up for tak- 
ing water fiom one hill 
to another across an m- 
tet veiling valley In this case, however, 
the term is incorrect, for the water 
passes from one hill to the other thiough 
the* bent pipe bv finding its own level 
It is interesting to icmember that a 
siphon for water cannot work if it is 
higher than 33 feet above the watei 
surface, because the pressure of the 
air will not support a column of water 
in the pi;>e higher than that. 


598 



STRANGE MESSENGERS FROM SPACE 

Comets have always inspired fear in ignorant peoples, and perhaps it is not surprising, for I heir visits are 
few and far between, and they are queer-looking objects, with their tails which change their position as the 
comets travel in their orbits. Most comets have three parts, a head which looks something like a nebula, a 
nucleus, or star-like point near the middle of the head, and a luminous tail which may stretch away for 
millions of miles. In these pages is given much interesting information about comets 


O f all the objects that 
appeal in 1 h o 
heavens and are 
\jsibie to the naked eye, 
tlit queue st and most 
mysterious are the 
inmets. It is not oiten 
that we tail sec a comet, 
md nicked, there has 
been lit* rt ally tine comet 
\ isiblr to the naked eye 
in 1 upland sum 1882 
o w 1 11 g to then van 
ippt liana and then 
st raugt form, it is not 
mpiising th.it in t lit 
pad, wht'n men knew 
little about the ical 

riitmc ot t lie heavenly 
IkkIic- comets caused 
y t < .1 t le ar, and the 11 
a p p e a 1 a 11 c e w as sup- 
pose d to betoken some 
• 1 « .1 1 1 a t a st 1 op h e 
Mi ikcspe are refcis to this 
in li 1 s p 1 a v Julius 
(at sir," when lie makes 
C a I p h u i n 1 a ( .u s.u ’s 
wite say. When beg 
} ais die the re are no 
amicts sc'cn the heavens 
themselves bla/t 1 01 tli 
the death of pnnces " 

Comets In History 

\ comet is said to have 
b< 1 n se'en shortly after 
the inurdci of Caesar, and 
Josephus records that 
another comet appeared 
m the yeai 60, just be- 
fore (he fall of Jerusalem 
An old ehioiuelcr of the 
seventeenth century 
sums up the matter in a 
rhyme 

W h o u e'e r a comet doth 

uppo 11 

Comes mishap, want, sonow 
and fear , 

And never hath a comet’s 
sheen 

Without gicat evil yet been 
«ei n 

1 he se due ill frut lines do 
ensue 

When a comet appears to 
v tew — 

F< \ er, sickness, plague and 
di ith, 

Hai l times, need and hunger’s 
■*c atliu, 

(•oat heat, drought and 
hatren Nature, 

War, mui dei, nets, fire and 
slaughter, 



A photograph of Morehouse’s Comet, taken at Greenwich Observatory on 
October 27th, 1908. It was named after Darnel Walter Morehouse, of 
Yerkes Observatory, U.S.A., who discovered it in that year. The stars 
appear as short white lines, owing to the length of the exposure 


I net 1 old si 1 in md wind 
md w tU 1 

1 <] In li l< Ik d< ith ( 1 imml li 
lot 

111 winds md < utlujiukc in 
in tin l sp 1 

Sim h in 1 s h 1 1 1 \< 1 \ win ic 

II ls( 

W In n < minis (oui sc atiosc 
11k ski( s 

\\t must not I nigh at 
the st old pi oplc w li o 
ft <m d sin 1 \ appe, ar.un t s 
in tile sky and consult 1 ! 
o u 1 sc I \ ( s 11 pi nor to 
tin m We' must re nu m- 
Ixi that \u must K t s 
should bt alar in c d at 
some V(*i y unste 1101a 
and stiangt ap]>iaianu 
that could not lx < \- 
plautc d Of com sc, wt 
know now tin natute o! 
the t oiik Is a J t ho 11 g h 
astronomers have still 
somt facts to find out 
about tin m 

Comets That Disappear 

\\ hat .tie come ts 1 
Well, they an stiango 

v 1 si t 01 s from sp.K < 

moving m cuivtd paths 
which bung them horn 
time* to time* n e a r our 
Sun Sonic ot these 
coined s appear again and 
again, at inteivals, while 
othcis an seen once and 
then go oil into ‘-pat 1 and 
a 1 f never sec*n again 
Some* continue to exist 
yeai after year while 
otheis ait' divided into 
two or 11101 e paits or an 
broken up altogether 
and only conn to oui 
notice as periodical 
showe is of me tc 01 s We 
1 e ad about t he se me te < >rie 
showe is in another put 
of tins book 

All the big comets and 
many similar one s consist 
of tlu ce parts bust of 
all there is the head 01 
e o m a e cmsistmg o f a 
ha/y e loud of luminous 
t ra n *p.i r c n t matter 
“Coma ” is a Latin woiel 
and e omes from the t»i c ck 
word ‘ koine* ' me ainug 
the* hair of the head 
The name " comet M was 
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given to the so rc lesti il visitois btc ausc 
the comi looked somt thing like a head 
of li ur 

1 lie n m the a (ond pint in ir the 
<c litre of the conn is i bn lit point 01 
some time s two oi tine t points known 
•is the nm l( us I his onl\ 1 }>]>< O', whin 
till ( (1I1K t 111 it JOUIIM \ (MIDI m n tin 
Sun ind in soim of the nnllii i omits 
it i n )t si ( n d ill 

I in dl\ t lu it i 1 Ik till oi It on i 
stu on I light om< 1 mu s m in\ millions 
of links lon r It follow th e oni i i 
tin i nm t ippiouhi tin Sun ndllwn 
i t In r oni 1 x i un 1 1 1n Sun 1 1n 
t ill i tin n (I iw i\ in I (in tll\ win n 
I In i >im t mi v iw i\ oni m >n inti 

p i< tin t ill pi I it 1 !i 

in it nt u il to ( II th 1 ill of tin 

< >m t it 1 1 i ] Mint it bill soni 

t un* 11 1 nl i h I 1 1 \ ii v <| mil 

omi t mu it i| | m m >n oi It 

hunt I ut in ill i it i lut t It tl 
i w v Ii m t Ik Sim Mi lip >f t In 

I nl tl ] nl n tin p 1 with w 1 in Ii 

< hi m t i f i i\ ( 11 ii 

What Comets Ate Made Ot 

Now w I it i » >in t i i i l >1 It 
till I l h it t h h lit >ni} o i d 

of m ill >1 it l ti i un nl t it h t 1 1 1 \ mg 
witl it in t ii\< I p I i in win h li^ht 

is pi > III I } i I 1 >1 \ l\ t I l lilt 
th < Ii u \ ti >n >m i \ n \ i ood 

tliili t > t h it I t In p ii f it k 
soim t final i h v m i\ I i I u,_( i 
ioi I s lut otliet i It i to i timid s 
lit nl t> i l is t I bink Lilt 1 otliiis 

i^ un } i il of it is i tin t i loud 

irnliwn i smoke wu ith I'tobibl} 
it i in itlt up ol gi uns like pmhi id 
tu m\ ft t t ij> u t 

1 lu toll b(hi\idt)b( lor nit dol i 
gii it m is ot \u\ fins }> u t k k which 
lust bcin fust of ill thiown out tiom 
tin nm k us low nds tin Sun md 
ifbiwud npilkdbs both the nm k us 
and tin Sun It i thought to b t lit 
pie sine >1 tin Sun i idi it ion th it 
dnw t ff th i onie f s m is mm h dr iwn 
out t III 

W Ink it p ii tie k ind i\ id 1 1 dl\ in 
lu s >1 id in 1 1 i c i tht limits of tin tid 
i i whole md unhid of tin complete 
i o me 1 i \ i \ 

\ is light bee in i 
tll< }> utii I ire so 
w nl 1\ t p u it i d 
horn out inothii 
I lit nit m di n its 
ot n ns i omits 
whu I h is i be ( u 
tu h d hi b t n 
t I un did it onlv 
one <> >o »t h p ii t of 
th it I t h in it 
t h t 1 ii t h u l 

t it t till* i t> oon 
e il bi sill o| 

t o ill t t w ( ii 1 d 
vs M f II 11 1 \ l 
mill h is on ( nl u 
S lid ot an \\ hi n 
wt p i o d u i t 1 hi 
III III st Mill) to 1 
v ac ii u m th it is 
possible l>\ uung 



Halley s Comet, photographed at Lowell 
Observatory, USA, on May nth, 1910 
Of all comets this is the most famous, for 
before its appearance in 1682 these strange 
objects were supposed to be merely chance 
visitors Halley declared that lilt comet of 
1682 was a member of the solar system 
and would again become visible in 1758 
which prediction wis fulfilled 


the vuy b*st kind of air pump, the 
dc usit \ ot what is Utt m tht vacuum is 
1 bout th< saint as that of the comtt 
Wt know 1 counts nutlet is drawn 
out to an dm >st inconceivable extent, 
btc lust 111 tlw fust plact smxll stais 
in often sftn through the htad of a 
count tun m u its nucleus, with 
sc uith any it due turn of tht ir light, 
md when tomtls piss nt ir 1 pi lint, 
silt h a, Jupito tin > liivi no effect 
it ill upon its orbit ts tlu\ would do 
unk ss tilt 11 m iss win c\tr< me 1> small 
On one on ision in iSS(> 1 ( onu t 
ictu ill\ pis «td bctwitii J upiti i md 
tht 01 bit ol Ms fu t sittlliti Not om 
of tin idllitis of tht pi me t wa> 
lift t ti d in ms w i\ ill hough tin 
( onu t s 01 bit w 1 h mg( d ( >n ot 1 it t 
otc lsions conuts 1mm conn so in u 
It) the I li th th it tin n 01 bits h i\c lu c n 
chin^id hut tlu i uthwisnot ittutid 
111 ms w is lithe ( conn ts li id h id 1 
mis 1 s rc it is onlv one too oooth of 
th it ol tin 1 nth the length ol out 
s( ir would liis 1 bun lltirtd bs «>in 
itonil but is it w ts not ch mge d it ill, 
it 1 olmoih 111 it tin (ount m iss 
must Inst lu ( 11 c\tn me Is sm ill 

The Size and Mass of Comets 

Om istr un 11 n t( 1 Is us tli it un) 000 
of til insist >llKt (MI Still woul 1 
not ssii li o nm h is om 1 nth One 
oi the sin ilk i of tlu nunoi pi mt ts 
piob ibis n\ d tin In 1 st of flu 
intuits 111 w 1 lit m 1 it 1 not without 
it ison tint in istiononuiln dtstubcd 
tin i >nuts is in \ nothin s 

" 5 k ilthou/ii tin u miss is m> ic 
marled bis sin ill tht 11 bulk is 1 \ticnicH 
large I11 Jut counts in the Insist 
bodies known m the lit is 1 11s < v < pt 

tht Ntbul ic fn m in\ 1 1 ts thc\ till a 
spin t lions unis of times JngiT than 
our Sun 01 thi it st ns 

11k Ik id or 1 om 1 is some tunes 
150000 links in t] 1 Line ft r md ivou 
1 ugi 1 out s ha\t bun known A < om 1 
Jess thin 10000 mills 111 cliimitci 
would piob ibis not be discostud at 
all cmu with 1 tr list ope Hit lie id of 
a gie it count sun in 1S11 at om timt 
measuicd 1 200 000 mill s mel a < omet 
t cn in i8c> 2 h id a 
he id w it h a ell 1 
mclei of 700000 
nuh Jin 1 ha 
inettr of tin htad 
v«u us and cun 
ousl\ enough as it 
ipproachcs tht 
Sun it conti acts 
but win n it rt 
cedes om c moie it 
begins to rspind 
J here ison for this 
is not known but 
Sir John He isi hell 
suggested that 
when 11c -ir the Sun 
some nebulous 
matter in the head 
evapoiatcs as a 
result ot the solar 
heat and becomes 
invisible while as 



The orbits of planets are ellipses, which are almost circular, but those of comets are very 
much diawn out and this picture shows the different forms of comet orbits They are all 
ip the shape of sections ot a cone as indicated by the figure on the left 
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the comet travels away ftom the Sun 
to cooler regions this mattci condenses 
and appears once again Hie question 
is however a mystcrv which has not 
yet been solved 

i he nucleus of the comet is much 
smaller Sometimes it appears as a 


men point mil e mnot be mon thin 
i no milts m (burnt tu wlnli it ot lie i 
turns it exceeds (. o jo mil -* It also 
ch live s in size liom (1 \y to d i\ 

Hut the n ib t bulk oi flu i mm t is 
(omul in its t ill I In is 1 uclv 1« ss th in 
live million mile lon^ ind sonic turns 
c \c 1 1 ds ioo million miles 11 k lilt 
count oi iKp hid i tul i >«> million 
mile s Ion* 

B\ c \ unmin* the light ol the (oinct 
with the ud ol tin spe < tioscupt wi 
hnd tint most ot its light is r< tie (ted 
sunlight but lines which appe u on the 
peril urn show tint it dso linn s with 
a nttun amount ol h lit oi its own 
this is belie ud to be due not to lie it 
bill is alie ldv stited to eleetne dis 
cliuges horn the pai ticks t uiseel b\ 
tin Suns ution on the m as the comet 
rushes tow irds the Sun 

Be dl\ 1 ir*e comets ue uij splendid 
objects in the sk\ and sometimes 
appe u is blight as \cnus Ouasion 
dlv tin lit ul ind nuclc m aic so 1 uge 
and dazzling that the> ct.ii 1m si e n t\cn 
in daylight One Midi w is the gi int 
e oim t ot ujTO wine li w is c isih visible 
in blight da\ light 

(onuts arc often named aftei their 
discoverers and the most famous of all 
comets is known as Halle \ s comet 
Before the tune of that great astio- 
nomer comets were* thought to be 
merely chance visitors which ainved 
mysteriously within view ol the Farth 


and then disappeaied just as in\sten 
on sly as they had comr* and would 
never be seen again 

But Halley whin i eruat comtt 
appeared in i(>Hj conneiteel it with 
eomels which had appealed in 1007 
and T 5 jr and de cl m d th it it was proh 


abl\ the sinie count and would 
ippiai Lgiiu 111 17^ He 111 lint mud 
that it was lcvohing lound the Sun 
and ill it it took about 75 v e us to 1 0111 
pie te its orbit Suit enough it up 
pe iieel igun ill 1758 and it hi ip 
pi ircd sim 1 its list \ 1 it be mg in 1 < 1 1 o 


when a distinguished istronomor wrote 
the following rathe 1 amusing verse 

Ol ill th< (il)]K (1 in tin sk\ 

1 he n s none like ( 0111 c t M illey 
Wi sic it with the ml i 1 c v t 
\n 1 jm n mIu vlb 
I In lust t > so it w i, n t In 
1 ul still w< i ill it 11 \ll< v 
1 In nr ti in tli it it w ill 1 n turn 
\\ is Ins n^in ill v 

(ometiott 11 be hue vu\ einiotislv 
bulls (omit seen m 1 > u tumid 

molding to piedietiou in TS45 ind ill 
tin follow nu I mu Lr\ divided into two 
p u t s In lS->2 w lie 11 it w is 1 tin 
obsiTud tin two puts win timllmg 
ldi l»\ uli but wm now sipuitul 
bv 1 dit me 1 ul 1 11 11 Hi m ind lcpiirtei 
link In win 11 it w is dm bu k 

in u tin 'sun no c inn t 1 j >|)i in 1 but 
then w is 1 mi nilu cut displu ol 
nutioi ind it w is 1 >1111 1 tint the 
01 bit ol th meteois 1 01 ri pondt d 
with the (lint ol tin \ mished eonut 
It 1 pi > 1 > d>le tin ie h ie th it the 
shoolin st weu tin 1 * in mis ol 

I 5 u 1 1 s 1 oim t 

I in oihds of this count which 
ippe it 1 1111 md 1 un ue Hindi moii 
iloii.,ih t tii in th > i ol flu pi in< ts 
ml tin \ \ 11 \ inoinioii I\ in izi 

If ilk v (omit ippioulns within 1 
fi w tnilli mi link til tin sim ml thin 
tlivrls iw u 111)11 thin 4 no 1 million 
mill 1 11 hi \on 1 tin mbit ol \e ptuui 
On tin other hml tlnu m 1 units 
wliieli ippio u_h to w 1 thin r ,o 000 null s 
of tin Sun 

llu mbits oi tin 1 >rm ts u< not like 

those ol tin pi me ts dl in mu pi uu 

but flu v ipprmchllu Sun it ill tuples 
ind u ol v u ions sh ijM s 

Moie th m 1000 * oim ts hm now 
be < n iceoultd ind ibout joo ot tile 
win obseivtd bi Ion the invention of 
flu telcsiopi Mm m t one e>nt of evip 

hu < oim ts is \ isibk to the inked eve 



A strange comet with six tails as seen from Lausanne in March, 1744 It is known as 
Ch&eaux’s Comet, after its discoverer, De Cheseaox 
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The it comet of 184s, as seen iiom Pari It was a grand and wonderful sight, the 
tail extending acioss one thud of the heavens, and the nucleus appearing as big as Venus 



ALL SORTS AND CONDITIONS OF CONVEYORS 



In large factories, gasworks and other scenes of industry goods are not now wheeled from place to place in trucks as was formerly 
done, but are carried by mechanical devices known as conveyors. These are of many types suited to the carriage of various kinds of 
materials. The bucket conveyor, for example, which can also serve as an elevator, is largely used for conveying coal into a boiler house 
and then returning with clinker and ashes. The coal is unloaded at the required point by means of a tilter, which turns the bucket as 
it passes. A push plate conveyor, which has a series of plates on an endless chain, is also useful for moving coal or coke. The steel 
cable conveyor in which discs are arranged on a moving cable, is useful for moving powder or granulated material. The paddle blade 
conveyor not only moves the material but mixes it or turns it over for drying. Spiral conveyors are used for transporting coal, mineral 
or grain the spiral pushing the material forward as it rotates, and the band conveyor will carry almost anything 

602 







ARVELS 




ACHINERY 



MOVING GOODS RAPIDLY IN FACTORIES 

With mass production gome on in our factories and works, it is necessary that the raw material and goods 
should be moved to and from the workmen as rapidly as possible and this is now done in all big factories by 
means of mechanical conveyors Motor works, jam factories, gas-works, steel works, and so on, all use these 
ingenious conveyors and here we read something about them 


O nt ot the great ft atmes ot all huge 
fat tones and indust 1 1 il organisa 
tions to d i\ is the rapid mo\ in., 
of the matt rials and goods hotn plan 
to plate (lining tin prottss of mum 
f uturt and the continuous con\< \ in< ( 
ot the finished aituUs to tht plate of 
stor.tge oi tht turns 01 lonu s which 
ut to carrv them aw a\ 

1 01 this pm post wild ait Known as 
con\(\ois au mid anti the si in as 
\ nit d in foim almost is tht goods t!u\ 
irt to tait\ I lit \ art 


oi aiimi ils an slaupliti u tl tor food 
tvirv ym and whtrt it ha*- long bun 
tht hoist tli it everything was used hut 
tlic scjiu d Hut foi h ilf a iintiuy or 
moit tht mini ds ch ill with haw 
pissed through the \ mous opt 1 it ions 
as l c ontinunus proce ss In mg i> issi d on 
tiomoiu woiknnn to anotht 1 by intans 
of met liamt d t tinv t voi s 

With tht luminous dt \ i lopnunt of 
m mu f it tilling mac hinny in prat tie dly 
rur\ indiMty the uttci loi iipid 


ion\t\anu of matt nals and goods 1 10m 
phut to pint in tlu futoiy lx emit 
urgent If tin \tr\ insth modi rn 
mat hint i\ is to It mult lo piv it 
must lx Kt])t winking without hr< ik 
and in oidu tli it this tn i\ lx mom 
plislitd tlu woiktis must lx supplied 
contiiiuoush with until id and must 
hi\i tin piodmts of then mdiist r \ 
lonnycd iw iv i ipully to tlu dtput 
nu nt tint will i m\ out thi nt \t 
opi lation in tlu pjot t ss of mauulactme 
l hi it suit of thn nml 


» in o n g tht greatest 
tnumphs of Ihc tngiiiici 
mil tan lx t onsti ut till to 
suit all kinds of goods 
win tlu r tin st lx molten 
nu t d stcil bais oi east- 
ings puts ol loiomotivis 
l inotoi cals coal oi tokt 
flour or oil in pow dcucl 
m 1 1 1 rial gla s pus oi 
lutths boxes or inditd 
in \ form of «„chuIs heavy 
n light massiw oi but tli 

IllLl Ol Sill ill 

Not onl\ tan the goods 
It i oirv t w cl lilt cliatiK dly 
lioin one p irt of a f ictoi\ 
to am othci pait that is on 
tlu samehvil but the con 
v ey oi c an hi so i onsti ut ted 
Mid at a gi\m point it 
mm c s upward, and without 
m\ additional handling ol 
tlu goods tan cure thim 
to higlu i oi lower floors 
ft >t further ti catmint oi 
stoiagi thin 

The Earliest Conveyors 

11 is not known exactly 
wlu n coin oy oi s hrst tami 
into use I he re an eh aw 
mgs and descriptions ol 
dtvitcs of this kind dating 
buk to the opining yiai*. 
of tlu* nineteenth untui\ 
but it is quite likely that 
they remained as mvin 
tions on papa and wtrt 
timr actually constructed 
toi m those days ma -.s pro 
duct ion had not bt gun, and 
tlieie was little ust for any 
more lapid * handling of 
goods than could be can led 
out by men pushing tiucks 
and trollies 

Perhaps one of the cai he &t 
uses of conveyors was m the 
famous Union Stockyards 
at Chicago, where millions 



How the buckets of an overhead outdoor conveyor or aerial ropeway, 
such as is used in the Kent coalfield, passes the arm of a supporting 
trestle The grooved wheels fit tightly over the rope 


h i lx ( n 1 lu in\ ( iitinn and 
c oust nu turn of com i \ois of 
twi\ possible dt si i ipf inn 
Sonu to n si si of tndks* 
bands pissing ( ontinuouslv 
m tint ducction othi is of 
folk is on b ill beatings 
ail mged on i Mauling w iy 
ot m i spir d scj 111 it goods 
will pa s along b\ gi ivita 
lion ot lit rs ol ( ndlt ss 
tli mi fitted .it intuvals 
with forks oi pi itc to push 
on tlu coal tokt oi otlu i 
m itc n d otlu is of I ii let ts 
oi spirals oi piddle black 
oi dists on Tinning stnl 
c i b 1 1 s and so on 1 lit 
engine t is t m now d< sign 
m(l t onstruc 1 1 onvt \ ors for 
my situ ition md .my < id i 
of goods 

Conveying the Cars 

Pull lps it IS in tilt ill LSS 
pioiluction of tlu intukin 
motor tat that tlu ust oi 
th< convcvoi lias been 
(nought to pi rk ction Hen 
fium beginning to end the 
cars and the n p uts puss by 
conveyor to the vaiious 
wnikintn, c at h of whom 
docs his bit the apparatus 
then i any mg the cai on to 
tlu next man 

in one big motoi works 
tht i ngine ■» ait can ltd 
nc irly two miles b\ ton 
\cyor from one building 
and across tlu top of an- 
otht i to tlu dcpaitmint in 
which the engine will bo 
fit t< d to the chassis Many 
fac tones ha\t as much as 
ten miles of conveyors for 
tlu i ap id moving of mate- 
rials and goods Even men 
and women use conveyors 
in the form of atrial rail- 
ways and moving plat forms 
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AERIAL ROPEWAYS FOR CARRYING GOODS 



At t i'll t opt ways in exceedingly useful devices foi totivey id ^ood ui tven passengers across difficult and inaccc iblt country They 
an found m mountainous districts wlitrt mining operations are earned on as in the Andes of South America and aic the most mex 
pen iv« of all means of transport foi such regions Here is in aerial cableway on Table Mountain in South Africa 



This i> the aerial ropeway m the Kent coalfields for conveying the coal across country to the poit for shipment It is a very efficient 
system on level ttmtory and is equally suitable where the goods have to be conveyed up or down over miles of rocky and difficult 
hill country There was a great outcry when the Kent cableway was constructed, but if coal is to be mined it must be transported 






We do not see or hear musical boxes so often as we uned to do because the gramophone and the wireless have pushed these ingenious 
instruments into the backgtound It is intei esting however to see how the old musical-box works There is a steel plate like a comb 
with teeth which forms a kind of keyboard, and when these teeth are stiuck at the end by a senes of pins piojerting from a cylinder, 
they give foith the various sounds which make the music The cylmdei is set in motion by a spring and cogwheels, the spring being 
wound up by a lever It is really a kind of clockwoik arrangement At the opposite end of the cylinder is a device for shifting the 
cylinder to light or left thereby changing the tune There is also a stop and a regulator to vary the speed The pins are so arranged 
in the cylinder as to touch the necessary teeth to give forth certain notes and one cylinder may play half a dozen oi moie tunes 


THE SNOW-PLOUGH THAT CLEARS THE RAILWAY TRACK 


S \ W is till t in m\ 
i i the i nlw i\s 
but loTtun lit 
in 1 hi Hi ltl h 1 h s 
il is || >1 otti 11 111 it^i 
111 11 is IUUM (l up 111(1 
M IK I lll\ till (1( p )Sl1 
Ol SN >W Oil till tl II 1 

c m soon hi it movt tl 
b\ nn ms oi i snow 
plough 

In Mtuiu i and 
Si mdiii i\ n w lu ri 
\t i v lit i\y i ills (k 
( in uni whtre tin 
snow m i\ (lufl till 
it bunt s tin ti u k to 
i di pth of ptihip 
fiflc t n (U t w i n ty 
in t i vci v difltn nt 
typi of snow plough 
is rc q uu t d tiom 
th it usul in (it tat 
Hiitfim 

In these lands of 
htdv> fills tin snow 
plough is on the 
prinuph of a total y 
digger In front is 
a series of scoops 
arranged m the form 



oi i di i uni tw > oi 
thu < j) nv( r fill hi 
j-,ni( push tin snow 
plough up t > tin 
sn jw win n the dist 
is tl whiihn^ md 
<ut into tlu snow 
tin mine, it to i < m 
sidi i ibh disl nu ( in 
ill dim turn 
In tlu Bnlish I sit s 
thi t\pt of snow 
plough usi d is shown 
in tlu pit tun it 
t onsisls oi i wc d^t 
sh ipi d dt \ a i whit li 
is | ui ii I forwitd 
b\ p iwi i i ul t n K m< s 
and dn idt s tlu snow 
dmin^ it to Hit 
suits of the tr.uk 
liiiu Ii in tlu s nut 
wiy is tlu shirt 
of l plough t h ivc s 
tlu stnl and turns it 
over to th< sid 
Of co rst sn w 
ploughs ire nettled 
mort in Scotland in 
wintu thin m tho 
Sou h of Lnglan 1. 




THE BUOYS THAT WARN THE MARINER 


I N lddition to h/hthousc lightships 
md hi icons tin lc art louiirl tfu 
liritish coists i non than a 
thousmcJ buovs which mirk io<ks md 
shoals and wun and guide the minim 
so tint Ik m ii navigiti his ship uh ly 
in d rous pi u t *■ 1 Ins niiinhc i d<n 

not ol touw unlink the many moot 
mg buoys to which ci lit t in rn ike fist 
as tin y m not u^irdtd is sc i 
in itks f like tlu otlu i 

line ks and shod m t In in i^hbour 
hood ol livid have ilw l\s Ihcii i pud 
t * ship md it is to indu it< th< s iti 
(limn<lsb\ wlm h m ss< Is m i\ ippiouh 
poll tint tlu bums ir< rnooud \\ 
tlu mouths ol iivtis lik< tlu 1 Inrn s 


I ust tlu buo\ s wire mack of wood 
with non hoops sin rounding them to 
k(tp then st ms m position but now 
tlu\ in ill o! iron uid ue in many 
( i < s quite 1 1 iboi itc ni ichint s Difii i 
tut t\pi s of buo\s in usedfoi difhieut 
put pose then slnpf s mu kings ami 
colours indie it mg the scivutsthcy ut 
intc ndf <1 to peifotm 

I ht eh inru 1 o? tan w ly as it is 
( die d 1>\ st um n into a port e>t rivci is 
ne i ill\ nnikcel b\ i double lint ol 
buoe s I liusi on the st uboird suit 
is i ship ^ots in in eoiiu il in shape 
md punted one eolom e it tic r nd or 
bl u k while thost on tlu poit side arc 
(1 it toppi d md in known is< in l)iio\ i 


about three hundredweight b is fixed m 
an non framework, and four hangm 
clappeis round the outside of the lx li 
sti ik( it alternately as they are swim 
b\ the movement of the waves \ u 
incessant tolling is thus mamtum 1 
and is \ ery useful at night and in fog \ 
we ithcr, but the distance the soun 1 
carnc s \ ai les with the weather 

Hit whistling buoy has a tube 
3-j inches m diameter and \2 feet long 
p issing through its centic and dcse tml 
mg 20 ieet into the water Ihc bottom 
of the tube is open and admits a column 
of watci which is not aftcctcd by tin 
wave motion on tlu sea s surface l h< 
rounded buoy liowevtt moves will 



The e photographs show two of the giant buoys which aie now used for marking reefs and shoals They are really elaborate machine 
<arefaliy constructed on scientific principles The one on the light is a gas buoy in which the buoy itself contains the supply of gas 
which is fed to the burner automatically and keeps the light shining We sometimes hear a warning given on tHe wireless that the 
light of such and such a buoy has become extinguished This may occur from a variety of reasons, and the buoy is then generally 
lemoved for overhauling On the left we see a giant bell buoy, which has been taken from the water for repainting and overhauling 

The bell is tolled continuously by the regular movement of the waves 


Me s< \ tin ml x i liis mil Si Mm 
time lit m my sho il ml -kin lb inks 
wluli on tin uoiihmul 1 1) ists of S >t 
1 uid md on tin Wist of 1 ij md in 
i omit It ss n i is uni i oik limn tlu need 
foi buoys 1 ilotsulv on tin ^ loi lulp 
in guidiiif, ships tin one, li the n mow 
t h unit 1 > ol di i p w iti i to is dt h l\i n 
llu c crlu st l>uo\s wtic simple 
woodm t isks but it soon i uni to lx 
recognised tint a bur>\ to do its work 
cffiiiintly must be something more 
thin this md soon spin illy uliptid 
construction*. wen built which would 
resist the buffi tings of wind and water 
and at the sanu turn keep afloit 


bn mst tlu\ ni like a can I hi sc nt 
punted with l cluck pittctn Dingus 
m thi middli of a channel die gun t illy 
rn irk< d by i spin rical buoy painted 
with lings oi stripis and cairymg i 
poll >1 tiff with a m iik on top — i 
di imond il it is thi outi i chaimi 1 and 
i tu nude if it is thi inner channel 
Speci \J buoys arc used to mark wru ks 
U is however the huge bell buoys 
and light buoys that are the latest 
developments m construction and are 
worthy to be described as machines 
Some have both a bill and a light and 
others h ivi an automatic whistle 
In the lx 11 buoys the bell weighing 
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the wives carrying the tube up m* 
down with tht re suit that the column < l 
water in the tube arts like a piston an 1 
compic sscs the air which passt s thronj 
valves into a smaller pipe and blows i 
whistle at the top 

The automatic light huoys have i 
store of compressed gas or a stock of car 
bide from which acetylene gas is mad< 
at a regular rate to supply the light 
A recent development of navigation 
buoys ib the tadio beacon buoy tor 
helping a ship to fix its position 
These are fitted with short-wave radio 
transmitters which automatically 
broadcast specific signals 



THE GREATEST BOOK IN THE WORLD 


The ^Authorised Version of the Bible has been called “ the Greatest Book in the World/* and ** the Greatest 
English Classic, and both descriptions are true Many scholars contributed to give us this magnificent 
monument of truth and beauty, and each worked for sheer joy of the task, and not for pay It has bee© very 
aptly said that the men who made the translation weie more than scholars, they were artists, using the word 
m the sense in which it is used when one speaks of an orchestra, and thev used their instrument the English 
language with studied skill The great ideas of the original were wedded to worthy expression in the translation 
Here is the great story of the English Bible and how it has come down to us 


1 \ Omni \ atonic d i\s nnnv 
Biitish hotms hut hinging on 
thur walls a J e uprising of i 
p uni uu tntitkel I he Scuet of 
1 n h l ind s (fKitmss J ht pictute 
showed Ouccn \ictoni presenting i 
copy oi thi Bible to An \iiu m thirl 
md t lie story tokl in enumetion with 
it w is this Vii \h n in chut once 
wiotc to tin Omi n tskin^ hti vvh it vv is 
tin s( < r< t of i n^l md s itm ss ind 
miiph it is siui sin si lit him i lu tut! 
lull\ liound copy ol tht 1 njish Bible 
Whcthti tlu incident ictudly <x 
(iiimloi not 1h< piitmt i\ is ei 1 1 iiiil> 
i pan hit with i -,tt it l il ol ti ut h 
in it 1 n,. l mil out s mm h 


I lie stoiv ol tlu ] tiglish Bible is \ 
roniime winch all should know and 
honour shoul l be doni to the git it ind 
good 1 nglishm m to whom the elt u 
ness md 1 m m t \ ol the ti in si it ion is 
ilmost t tit li < 1 1 dm I Ins nuu iv is 
Willi un lynelik md lu mt\ ilmost 
be ckstnlxd is the fi\«i ot tlu I n^li li 

1 111 U Lg( 

Ot couisi tm Bible of tlu people 
sim< the veu Kill is tlu \irsionwhuh 
wt still list md is known as tlu 
\ut housed \cision though so 1 it is 
hi>toi\ morel itwism\(i luthouscd 
by lung l’ailimunt or Bishop^ tut 
siinpK won its w u m tlu itic < tio is of 


lnghshimn h\ the sheer be luty md 
me nt of its 1 iii^u u t 

But my one who takes the tioubk to 
compile tlu inthoiised ursum of the 
Ntw 1< stimuli with l\ndih s ti ms 
htnm m iek m tlu sixteenth century 
will und m most ( ists the woidmg 
idt Titled I it i r (ompikis indeelitois 
of 1 mulish c lit ions ol the Bible wrn 
iml\ ti insl itors in the tim sensi ol 
tlu woi I 1 In % tm uly took f ynd de s 
ti mshtion md ii punted it with difjit 
ci.lt < r it ion*» 

this bi ing so it is one of the s oldest 
lict'* m I njish lu toiv tint this j;ie it 
md ^o>l mm should hive dud \ 
nnitvr foi tlu n r\ vvoik 


t > tin 1 u t th it tor m n K 
p> ) n u the Bible in tlu 
mi tin i t >n^m of the j t iph 
h i be i n iv id ible t > ill 

J lu luj. h st md u I >1 
in >r dit\ in 1 the mte^iitv 
ol public bte which 1 i\ 
b ( n it m\ t iti the l k d 
>1 1 n^hshm n h i\ e b « n 
1 n 1 \ dm to t u I u t i ii it 
th tniths m 1 m ixims 
th !>ibk h m bt i n I mull u 
t > Ul 

i tnthei tlu iut tint 
th I mulish l m u e^e h is 
i m mu l pi ii tic ilh mi 
(hinied tor liioie thin 
hue eeiituius liim-t bi 
ittubuted to the 1 n^lish 
Bible which In bun m 
tlu lnnds ot tlu people It 
fixed md unitiui thi lm 
ii t^e and *i\cd it Jiom 
lunging as nnnv < onti 
iu nt d languages hive 
(hinged when tin re wis 
uositnilaih stable standard 
ol uniformity 

Moulding the Language 

lwo other books tssiste d 
in moulding the langu ige 
though the ti pai t was not 
so gnat as that of the 
1 iifjish Bible One was 
t he Book of „C o m m o n 
I i lycr whose beautiful 
I mguage we largely owe to 
Archbishop 1 1 a timer and 
tlu other was the first folio 
of Shakespeare who wtote 
his popular plays in the 
i me language as the Bible 
ot the people 



th it within l fe w ye us w is 
mobilised bv knn md 

( hill e li md peoplt md 
In evn sun c Ik e n pi use et 
in 1 honome 1 is l won 
d 1 1 il t \ k vm II pc i touiu d 

The First Printed Book 

111 Bible m its I itm 
loi m 1 now il i tlu \ lilt, tie 
w i th \ til si boe)k to 
Ik pi mt< d tiom liiov ible 
t\p» in my 1 urope in 
lountrv in 1 i nn^mh 
( e nt pn < e ot wen k it w i 
1 h it vv i 1 1 >oii 1 i jy> It 
v» is t III l c ipi u t< is of i 
enitiuv liter be fori in 
1 finish timsldiou ol my 
put of the I able e mu 
tube pnnte 1 ind then it 
w i •> p i oel u c e el not m 
1 n*l md but at l ologm 
in Gummy ft w is a 
New testa m e n t md 
though scvcial editions 
ot tlu lompkte Bible weie 
itte rw uds printed and put 
into cue ul itioTi these wuc 
all pioduud on the ( onti 
ne nt md not till iy JO wt re 
copies oi tlu F nglish Bible 
ai tu dly printed in Png 
land 

I he 1 nglish printed 
Bible c um as the result of 
a real de manel on the part 
of the pt ople I ong be tore 
it hid l>eon printed how 
ever the Bible had been 
translated into English 
and even m Anglo Savon 
times a small part was 
translated tor leading. 
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ROMANCE OF BRITISH HISTORY 


though ot tom sc thru could have 
bt en no gn it di niand in di\s whin 
it w pc isons outside the ( him li and tin 
moiMste in s wife able tofiad it all 
It vvas the. Viticrahlt tit tit who 
Iranslatc cl the Gospel oi St John into 
Anglo S exon and only just t oinplt ted 
the woik as hi dud it J.iriow Monas 
ttry C ut hi >1 1 1 one of Ins distiplts 

ft 11s us the lout lung doi\ 

I h rough tht whok of tin tvt of 
Vstm-aon Di\ m tht \t it 7 js the 
old monk Hit fit ite ->t si hoi ir in 
1 mojK dictated hi fimslition 1 1 is 
stnn&rfh w is gi iduallv gi\inj. w i\ and 
whin evening t unt hi wl vin wi ik 
1 hi n at night tht it still remained out 
ihiptu mitrarMuti d 
Most ti in 111 1 tt 1 
said his followe is Hit j < 

!■» one i liaptt 1 vi t to 
do 

I Ik n take youi p< n 
said lit dt and wide 
tpin k I \ 

1 Iis pint vs is \ i 1 \ will 
mg although Im fit sh w is 
jm tting vvt 1 la 1 an<l wi ikt 1 
1 hi hit t hi e 11 of th< mon is 
ti ry < nt< ltd t hi 100m one 
by one vvitping to lud 
the ir 1 1 t f«m wi 11 s C )m 1 
ag 1111 tl 11 km ss h II hut t lit 
work vvis almost done 
I he little si riht who w n* 
t iking down the ti mshtion 
he nt down ami wluspi rt d in 
tht d\ mg s nut *• t 11 
M 1 ti 1 (Mil now then 
is oik st life m i more 

The Work Finished 

VVutt tin fa a wins 
pend Ik tit and the hc>\ 
wioti Ihtu ht tiKtl 
' Sc ( dt it III istl I it is 
fmisht d now 

V 1 miiimun 1 tlu 
d\ m^ sunl vou spi ik 
v\< II it is fmisht d now 
I ikt niv Ik id into vour 
hind niel li\ lilt down 
oppositt tin liolv ]>1 11 1 
win it it w is iny wont to 
pi i\ N 11c 1 on tin p i\ c 
me nt ol tht J it t It 1 1 II tlu y 
1 ml tht feet 111011k down 
who whispt 1111 tht (don 1 
I' l\i up Ins spnit 

\\ t tlo not pos L i '.s his 
tiinslition oi tin (fosiK 1 
hut no douht if w is 11 ad 
to m mv m tht di\s Ih it t >J lowed 
|ohn \\ \ tilth howtvir w is itall\ 
the fit t tiinslitot t>l the liihle into 
1 nglish foi tht prupk It is \ii\ 
tliilc i< nt I nglish iiom that wine h wt 
>ptak md write now hut 1 was tlu 
I Liiguagt oi tin pi opli of his ela\ 
Ik cause it w is tht ordm uy t imiliai 
langu igi id the people some du-liktd it 
I his M isti r |olin W \ 1 litk wioti 
erne ‘tranditid into tin Viigln not 
an Austin tongue the Gospel Whence 
it is made vulgai b\ him and mon 
open to tilt reading ot lay men and 
women than it usually is to the know* 
lodge of lettered anti intelligent clergy 


and thus the pearl is cast abroad and 
trodden under f<<t of swine The 
)i wi J ol tin ( Imre h is tinned into the 
common sport of the peoplt " 

W\i Idle s Bible as it is often called 
is it ally a translation of a translation, 
fox ht did not use the Gietk New 
Test mu nt and the IUhrcw Old lesta 
nit nt hut thi Latin Vulgate edition 
wlmli Si |tiomt hid m.idc in the 
filth f t lltllTV 

\\ hilt it is diflii ult to 11 ad \\ yehiJe's 
liihle to d i\ thin .ne many phrases 
in it which appeal m tht Authorised 
V 1 rsion on 1 pit a nt d iy Bible Among 
these 111 iv ht nuntionid 1 Strait gait * 

\1 ikt whole * Son ot peidition 
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money, yet a considerable number ot 
Bibles was produced and no doubt 
cageilv read 

Wyelilie s Bible was completed about 
T382 but it was neatly *>oo years 
later that is 1850 before it was 
actually punted 

Tn oielci to see how different 
Wyelitfi s Jiible is from that which 
we use to el i\ wt may givi here his 
\i 1 sion of tin will known 2pd Psalm 
1 he Loicl gout 1 net h nu anti no 
thine si lid fade to me , m the plate 
ot pasture there lit hath set mi 
lit nuisehitlt nu 011 the watir of 
rein lsehyng hr comic rticle. my soule 
ill liddi me* foitli on the pathis of 
light fulntssc toilusnami 
hoi whi though V si hal go 
in thi myddis of sc hull wt 
ol die th Y si hal not 
ilredc yuds toi thou art 
with nu I hi gherde 
.md thi staf tho han 
t ounifoi tid me 1 hou li 1st 
ltiaail ndi a boord iti my 
sight aghens lit in that 
ttoblen nu I hou hast 
maad fat myn heed with 
ovk and mv < uppi fdlingi 
met th is iul tltti And 
thi ttu 11 1 st hal sik mi in 
die tht dales of mv Ji ji 
\nd th it \ d welle m thi 
hows ot tht J mil 111 to tin 
lengthi of d in s 
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A page from the only known fragment of TyndaJe s New Testament, 
printed at Cologne in 1525 The first ten sheets had been printed when 
Tyndale was obliged to flee to Woims, and there begin work afresh 


Coni piss I mcl and sea ’ ‘ Enter 

thou into the joy of tliv Lord ’ 

Wvelifft w is the* hist Englishman 
to hut the idea of translating the 
whole ol the Bible into his mother 
tong ik 1 nit l he himself translated tho 
New testament while a friend of his 
nmicd lit rt ford at Oxfoid, set to 
work on the Old Ueicford's task was 
cut short b\ the Church authonties, 
but the woik was completed, probably 
by \V veliift* liiniselt Anyway, the 
whole* Bible was turned into English 
and though copies could only be 
multiplied by hand wn tin g and each 
one cost something like £30 of our 


William Tyndale 

I lu history ol the pi mle tl 
English Bible lxgim with 
Willi mi I y iieliile of whose 
tally lift wt know nothing 
Hr w is boin ibout 1 joo in 
a I 1 1 1 1 1 (done t sti ishift 
\1ll1ge on the holders ol 
Walt > lit wi nt to ( )\!oitl 
Uimuatv and stiitlieil 
languagi s so will that hi 
bei amt pi otic lent in 
several me lulling in nidi 
(ion to lus uiotlii 1 tongue 
Latin I li bn w G 1 c 1 k 
It ill in 1 lentil and Span 
ish It was said that 
whit he vc 1 Ik spoke you 
would suppose it hisnatnc 
longue' _ Later, lit* ltaint 
Gorman Hr «tlst> stuilitd 
the Bible* very closely 
\ttcr he* had finished his 
studies at Oxford hi ri 
tinned to ( douce stCTsluie 
for about two viars as pm.ite chaplain 
to a knight and then came* to London 
He was mixed up m many contro 
\crsics but through them all he 

determined as soon as he could find 
an opportunity, to translate* tlu* Bible 
into English Once, 111 an atgument 
with a learned ecclesiastic, he made the 
famous declaration, "It God spare my 
life, ere many years I will cause a 
boy that dnveth a plough shall know 
more of the Scripture than thou dost " 
With this purpose in mind, he went 
to London and tried to /enlist the 
sympathy and help of Tunsta.ll, Bishop 
of London To show that he was 
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capable of translating from Greek, 
he took with him a speech of Isocrates, 
the Athenian orator, which he had 
translated. But the Bishop was cold 
and unsympathetic. He stated that 
his house was full, and he could not 
find room for Tyndale. 

The scholar thereupon found a friend 
in an alderman of London, Humphrey 
Miinmouth, who was afterwards im- 
prisoned in the Tower because of 
his kindness to Tyndale. 

All sorts of difficulties were put in 
Tyndale's way, and he tells us : “ In 
London I abode almost a year, and 
marked the course of the world, and 
understood at the last that 
not only was there no room 
in my lord of London's 
palace to translate the New 
Testament, but also that 
there was no place to do 
it in all England." 

Tyndale was a persistent 
and determined man, and 
he therefore decided to go 
abroad in order to carry out 
his life's work. So, in May. 
j 2 .\, he went to Hamburg. 

We do not know how much 
of his work ot translation 
had been done before he 
left England, but by the 
early summer of 1525 the 
New Testament was ready 
tor the printer. That he 
was well qualified for the 
work, even his enemies de- 
clared, testifying that " he 
was well known for a man 
of right good living, stud- 
ious and well learned in 
scripture." 

h irst of all, the Gospels of 
St. Matthew and St. Mark 
were printed separately at 
Hamburg. Then Tyinlaie 
went to Cologne, where the 
first complete translation 
of the New Testament was 
produced. After ten sheets 
had been printed, the ex- 
pense being defrayed by 
E n g 1 i s li merchants, an 
e n e m y i n 1 o r m e d the 
authorities of the city, and 
the work was stopped. 

But Tyndale carried the 
printed sheets to Worms 
by ship, and the work went 
on, two editions of the 
New Testament being pre- 
pared, one large in size and 
the other small. 

The authorities in England who had 
received information of what was 
going on, became alarmed, and Henry 
the Eighth was warned by his almoner, 
Lee, afterwards Archbishop of York, 
that it was dangerous for these books 
to be circulated. “ All our fore- 
fathers," says the almoner, " governors 
of the Church of England, have with all 
diligence forbid and eschewed publi- 
cation of English Bibles." 

However, Tyndale's testaments ar- 
rived and were eagerly bought, but 
their sale and possession were forbidden, 


and they were sought out keenly for 
destruction. Sir Thomas More quite 
unfairly attacked the translation as 
ignorant and dishonest, which it 
certainly was not. Tunstall, the 
Bishop of London, attacked it in a 
sermon at Paul's Cross. When other 
means failed, copies were bought up 
and burned both on the Continent and 
in England, but this only stimulated 
the sale. By 1530 six editions had 
been published and sold. 

Tyndale realised the risk he took, 
for he says, "In burning the New 
Testament they did none other thing 
than I looked for ; no more shall they 


do if they burn me also, if it be God’s 
will it shall be so. Nevertheless, in 
translating the New Testament, T did 
my duty, and so do I now." 

There must have been 15,000 copies 
of Tyndale’s Testament printed in 
the first year or two, but so f erce was 
the hunt for them, and so constantly 
were they being found and destroyed, 
that to-day only two or three in- 
complete fragments remain. People 
who were discovered with copies of 
the Testament were compelled them- 
selves to throw the books publicly 
into fires kindled for the purpose. 


Tyndale went on with his work. He 
published separately translations of 
Genesis and Deuteronomy, and then all 
the books of the Pentateuch in one 
volume. Three years later the book of 
Jonah was issued. 

The demand for the Now Testament 
became over greater, and some un- 
authorised editions with corrections by 
another man, George Joyo, but entirely 
without Tyndale’s sanction, were issued. 
This made Tyndale determined to 
revise his own Testament, and for this 
purpose he studied Greek afresh. 
When the revised translation was ready 
a copy was struck off on vellum and 
presented to yueen Anne 
Boleyn under whose favour 
a reprint of the revised New 
Testament was produced in 
England two years later, 
the very first copy of the 
scriptures to be printed in 
this country. 

Now came the* tragedy 
of Tyndale’s life. He was 
treacherously betrayed to 
the authorities at Antwerp 
by a false lriend, Henry 
Philips, who turned out to 
be a thief that had lied to 
Flanders aftei robbing his 
father. 

T y n <1 a 1 e was at once 
seized and carried oft to 
the prison of Vilvorde 
Castle, near Brussels. The 
English merchants declared 
that the arrest was a breach 
of their privileges and they 
tried to get Henry the 
Eighth and Thomas Crom- 
well to make a protest, hut 
for political reasons there 
was no intervention, and 
af ter abou t eighteen 
m o 11 1 h s Tyndale was 
brought to trial for heresy 
and strangled at the stake, 
his body afterwards being 
burned. 

He had not lived to com- 
plete the translation of the 
entire Bible. During his 
life the New Testament, 
Pentateuch, and Book of 
Jonah, together with the 
Epistles for the week from 
the Old Testament, had 
been published, and lie left 
behind in manuscript a 
translation of eight or nine 
other books of the Old 
Testament., all completed while in 
prison. 

There is a pathetic letter in Latin 
addressed by him to the Governor of 
the Castle, in which he begs for warmer 
clothing, and adds, " I wish also for 
permission to have a candle in the 
evening, for it is weary work to sit alone 
in the dark. But above all things, I 
entreat and beseech your clemency to 
be urgent with the procureur that he 
may kindly sutler me to have my 
Hebrew Bible, grammar and dictionary, 
that I may spend my time with that 
study." That the prayer was granted 

• a 2 



William Tyndale at work translating the New Testament. From 
the painting by Johnstone 
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is almost certain, owing to the existence 
of translations of the Old Testament 
from Joshua to the end of Chronicles, 
which must have been made in prison. 

At the time of his death not far 
short of 50,000 copies of his transla- 
tions had been issued from the Press. 

Tyndalc was gone, but 
the demand for an English 
Bible continued, and with 
the co-operation of Thomas 
Cromwell, Miles (‘overdale 
produced the first complete 
English Bible that had yet 
I Kir 5 n printed. It was dedi- 
cated to Henry the Eighth 
in rather fulsome terms, 
and was allowed to c irc.ulate, 
but it went forth without 
any distinct royal sane tion. 

Various Editions 

Covenlule used I yndale’s 
translations as tar u,s they 
went, arid filled up the gaps 
himself. The first edition 
ot his Bible was soon ex 
hausted, and m the same 
year another Bible which 
is known as Matthews' 

Bible, f 1 o m 'I' h o m a s 
Matthews, who helped John 
Kogers, a London rector, to 
product; it, was printed 
abroad. This used all 
Tyndalc’s tianslations, in- 
cluding the Old Testament 
from Joshua to Chronicles, 
which had not yet been 
printed, completing the 
woik bom C overdale's 
translation. 

It was sanctioned by the 
King, a fact which, but for 
thr tragedy ot Tyndale's 
(slid , might make us smile, 
for two thirds ot Matthews’ 

Bible was actually the work 
of Tyndalc, who had been 
put to death with the tacit 
approval of Henry for that 
very woik. 

1 h e r e w e r e now two 
Bibles circulating with 
official sanction, namely 
Coverdate's and Matthews', 
but it was felt that neither 
was quite satisfactory, and 
so in 15 jS ('overdale was 
asked to undertake the preparation of 
a new edition based on Matthews', but 
with a more, critical examination of the 
Hebrew and Latin texts. 

He carried out the work, and he and 
an associate named Richard ( Grafton 
went to Paris to arrange with the great 
French printer Kegnault, to print the 
Bible under special licence lrom King 
Francis. 

Things were going well when, sud- 
denly, the Inquisitor-General stepped 
in and issued an order to confiscate 
the sheets. Four vats of printed 
matter were sold as wastepuper to a 
haberdasher, but he resold them to 
Thomas Cromwell’s agents, ami they 
were sent over to London secretly. 
Coverdale and Grafton had already fled 


from France, and Cromwell afterwards 
bought ty]>e and presses from Regnault 
and obtained the services of a staff of 
skilled compositors to complete the 
work in England. 

The presses were set up in London, 
and in j 530 the first edition of what 


came to be known as the Great Bible 
was issued. It was a large folio volume 
in black letter, and was really the only 
lormdlly authorised English Bible that 
has ever been issued. 

People Flock to the Reading 

It was set up in churches and the 
people flocked to hear it read. In fact, 
so anxious were the. people to hear it 
that often the reading went on at the 
same time as the church services, and 
warnings had to be issued that this must 
stop or the Bibles would be removed. 

Strype tells us that “It was wonder- 
ful to see with what joy this Book of 
God was received not only among the 
lcarncder sort and those that were 
noted for lovers of the Reformation, but 


generally all England over, among ail 
the vulgar and common people ; and 
with what greediness Goa's word was 
read and what resort to places where 
the reading of it was. Everybody that 
could bought the book or busily read it, 
or got others to read it to them if they 
could not themselves, and 
divers more elderly people 
learned to read on purpose. 
And even little boys flocked 
among the rest to hear por- 
tions of the Holy Scripture 
read/* 

No new version of the 
English Bible was at- 
tempted • in Edward the 
Sixth's reign, but after 
Mary had come to the 
throne a number of English 
reformers gathered at 
Geneva and prepared a new 
English version of the Bible, 
which is called the Genevan 
Bible. If has also been 
given the name of Breeches 
Bible, because in Genesis 
III, 7, the translation reads, 
“ And they sowed fig leaves 
together and made them- 
selves breeches “ Our ver- 
sion, of course, translates 
the word as aprons. 

A Handy Volume 

This G e n e v a n Bible, 
which was really a revision 
of Tyndalc, became tremen- 
dously popular chiefly on 
account ot its convenient 
size. It was a comfortable 
quarto volume, whereas the 
authorised Great Bible w.is 
a very unwieldy folio The 
men who prepared this 
Genevan version were 
opposed to most of the 
popular forms of recreation 
and amusement, and we see 
this coming out rather curi- 
ously in their heading to 
St Mark's account, of the 
murder of John the Baptist. 
He was beheaded, it will 
be remembered, at the re- 
quest of a dancing girl, and 
tne translators placed at 
the head of the story the 
words, “ The Inconvenience 
ol Daunting.” 

Queen Elizabeth was not anxious to 
take sides with either the Puritan or 
Catholic element in her realm, and 
therefore Convocation could hardly 
expect to get her sanction for the 
Genevan Bible It was felt, however, 
that a new official edition was needed, 
and so instructions were given to a 
committee to prepare a new version 
which came to oe known as the 
Bishops' Bible. The revisers were 
instructed to keep to the Great Bible 
except where it varied manifestly from 
the originals. After four years this 
Bible was ready, and it superseded the 
Great Bible in churches, but it was both 
cumbersome and costly, and had many 
defects. Queen Elizabeth's portrait 



The title page of the first edition of King James’s Bible, printed in 
1 61 1, and known ever since, though incorrectly as *’ the Authorised 
Version." It is also called the “ Great He " Bible 
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appeared on the title page, but she 
never authorised it 

At last, after James the First came 
to the thione, a real attempt was 
made to produce an English Bible 
which should commeml itself to all 

Scholars to the number of 47 were 
appointed and divided into six com- 
panies two of which held then meetings 
at Oxford, two at t ambndge, and two 
at Wcstminstei Men of .ill shades ol 
opinion were represented, and they we le 
instructed to consult e\oiy vet sum 
whether I nghsh l«atm, French, Italian, 
Berman 01 Spanish, which they found 
in circulation, as well as the original 
(.fh ck and He blew doc mnents 1 he y 
we 1 c told that the Bishops liib'e was 
to be followed, md as little altered as 
the truth of the origin d would idinit 

The Authorised Version Appears 

At last, m tom the new version of 
tlu J nghsh Bible was is and in black 
1< ttcr It is de si ribed on the title pige 
is a * titinslalion * and bears t lie 
wolds, ‘ Appointed to be read m 
e him lies but so in from being a 
timslition, it was merely a revision, 
md theie is no e vide nee to show that 
I he 11 was e vei any foimal appoint me lit 
ol it for usi 

But it '.oon supiisedeel all othci 
\i lsions b\ its she < 1 merit, and for th it 
nu 1 it William I y ncl dc must be thankc d 
though Coverelalc eontubuted some 
thing The sehol.us tell us * Judy 
wt never thought to make a new 
ticuisiatiou, nor yet to make of a bad 


one a good one, but to make a good one 
better, or out of many gexid ones one 
pnncipal good one ” Ihi'y certainly 
achieved their purpose 

Nine-tenths of the so-Ccdlod Author- 
ised Version consists of Saxon words 
In Shakespeare the pi oportion of Saxon 
woids is only 8*5 per cent In the 
Lord's Piaycr 50 wouls out of 65 are of 
Saxon origin 

The Father of the English Bible 

A distinguished authoutv on the 
English Bible Mr H \V Iloare 
describes nd.de as ' The true father 
ot our pic si lit English Bible,” and he 
estimates that of f\ndde , s work out 
Bibles red am at the present da\ some 
thing like 80 pc 1 emt 111 tlu Old 
lost aim nt and no per ct nl in the Nt w 

If this cstun itt may be icupkd he 
sa>s, “ no giandi r tnbutc could be paid 
to the industry, scholaiship and gc mils 
of the pioncti whose indomitable 
resolution enabled him to persevere in 
labours prolonged through twelve long 
>t*ars ol e \ilc horn the laud that 111 his 
own words, he so loved and longed 
feu with the piae tical eeitainty of a 
violent death st iring him in the f ice ” 

One other thing must be men^oned 
In tlie very fulsome preface ta the 
so called Authorised Version ol *he 
I nghsh BibJc it is suggested thdt’thv 
idea of prepanng tins version w is 
King James's and that lie “did nivci 
desist to urge and to excite those to 
whom it was commended that the work 
might be hasttned and that the business 


might be expedited ” As <1 mattei 
of tac t, as the distinguished bibliophile , 
Mi A Edward Newton, has pointecl 
out, the idt‘a of making the new t dition 
was not James’s and so far as is known 
the Scottish King did not contribute 
a single penny towards the under! ikmg 

But, whatever itiaj be the p.irtieulu 
share that different lmiividuiB eon 
tributed to the' English Bible as we 
have it to day, one thing is certain and 
that is that in the so called Authonscd 
Vernon we possess a gieat and mag 
nificent woik which, by the bend of a 
common htc'rary heritage' unites to 
gethn the whole English spt.iknig tae e 

The “ He •* and “ She ” Bibles 

It has been said that ncvci was 
so important a lilt 1 ary entcrpris 
earned out with so little lecoid 
theicof md tins is tiui It was not 
elite J eel at the Stationeis' Hall like 
most other books so that no one can 
say in whal month t>f the' \car ton it 
appiarcd It is supposed that two 
pi luting-house s undertook tlu wmk 
because time an ditfcunit nuspunts 
which can only be explained m tin 
wav riicie ite two issues of tlu first 
edition and the'y art' known lespic 
tively as the C*reat Hi ’ and the 
'trreat She ’ Bible from a vuitatiun 
m the printing nt tlie 15th verse of the 
third clnpttr ot Kuth In one the' close 
of this verse leads, ‘ lie* went into the 
citie ’ while in the othei it is punted 
“ She* wt nt into the citie ” The lie 1 
Bible is most sought after by collectors 



A public readme of the English Bible in Old St Paul’s Cathedral From the painting by Harvey. These early printei Bibles ware so 
precious that they were chained up for safety. Few of them remain because they were mostly worn out with use 
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TIRED NATURE’S SWEET RESTORER 



Sound and regular sleep is necessary to health. It is during sleep that nerves and muscles are at complete rest and the quieter the 
surroundings the better and more restful is the sleep That is why children should have plenty of sleep in silent and darkened rooms 



The sleep of this child which has been resting for many hours is not so sound as the one above. Having had ample rest, it is waking of 
its ovm accord and is beginning to rub its eyes, an instinct which is one of Nature’s provisions to stimulate the tear glands that have 
been inactive during sleep. In a few minutes the eyelids will open to let in the light and stimulate the nerves and muscles to activity 
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THE GREAT MYSTERY OF SLEEP 

If we do not sleep we cannot keep healthy, for sleep is Nature's great restorer. While we are asleep our 
bodies are at rest in a way that they cannot be when we are awake, even though we may be lying down. 
No wonder the poet exclaims, " 0 sleep ! it is a gentle thing, beloved from pole to pole." Science does not 
thoroughly understand the mystery of sleep even now, but here we may read many important facts about it 


W hy, aftoi being awake for a long 
time, or working very hard, do 
we want to go to sleep ? And 
why do we get tncd about the same 
time every night ? What, in fact, is 
sleep, and why after slct ping for so 
many houis do we wake generally about 
Ilit* same time * 

All these are very important ques- 
tions, for sleep is one of the most vital 
huts m our lives Tin poet lightly 
calls it “ tired Nature's sweet lestorei r ’ 
It is absolute!\ nreessatv ll we are to 
keep healtli\ that we should have 
sufficient sleep, and, indeed, if we were 
to be kept awake b\ noise and other 
distm bailees so that we could not sleep 
at all, we should vny soon die 

What is tiue of us is tiue also of the 
lughei animals, and even the lowt i ones 
have pounds of lest coiiesponding to 
cult sleep Fishes, from tune to time, 
go to tin bottom of the aquarium oi 
pond oi liver and remain still They 


are sleeping, although then e\es aie 
not closed, because they have no eve- 
lids with which to close them Snakes 
also slei j), but their eyes, too, are opt n, 
for tin* same reason The mamm ils 
and birds, however, close then eves 
when sleeping 

I he importance of sleep is shown by 
the tart that when voung clogs aie 
depnvod completely ol sleep the\ die 
in lour oi five da\ s ( )hlc 1 dogs it ki pt 
awake foi periods ot thirtv hours or 
moie seem as though thc\ vvcie intoxi- 
cated, and changes take place in the 
cells ni the iron! part of their brains 
When their blood is taken and injected 
into the hiams ol other animals, these 
at once show signs ol being turd and 
fall asleep 

Dining the terrible religious perse 
cutions m Fiance in the seventeenth 
century known as the Dragoimadei, 
the soldiers used to keep their victims 
awake for days and nights by beating 


drum-, loudly m their piesence and 
making other noises which prevented 
sleep Many of the victims died as a 
result 

l*\actly what sleep is no scientist 
ran till us Nor aie men of silence 
agreed as to what it is that brings on 
tile drowsy feeling and makes us sleep 
All we know is that sleep is a period ol 
mote or less inactivity when various 
paits mil organs ol the bixlv can get a 
list and get nailv foi anothei pern d 
ol activity 

it 1^ important, ol ionise, that oui 
aims and kgs and bodies should be 
able to rest after haul woik Wh.it is 
ol l,u greattr impoitanci, however, is 
that out brains should stop working for 
a turn , and this happi ns when we go 
to sleep 

Hut all the btain does not stop 
woiking 1 he parts that are cone erni d 
with thinking and willing and halanc mg 
and co oi diluting, or bringing our 


Everyone needs a certain amount of sleep, and this varies with different people. It is important that we should get all the sleep we 
need, and Nature helps us to know how many hours are required, for when we have had sufficient we shall wake up without being called. 
If we cannot wake up of our own accord and need much rousing, we are not getting sufficient sleep. When we wake up Nature inclines 
us to stretch our arms, expand our chests, and open our mouths to breathe deeply, as in our waking, hours we require more, oxygen than 
when we are asleep. We also rub our eyes to stimulate the tear glands that have been inactive during sleep, and thus lubneate our eyes 
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different actions into proper relation 
with one another, all stop working 
partly or completely during sleep 

The part of the brain, however, which 
has to do with breathing and the regu- 
lar pumping of the blood through the 
body does not sleep. This, of course, 
is a very good thing for us. If that 
part of tlie brain were to cease working 
we should die. 

Hut. when wo are asleep even the 
heart beats more slowly and the 
breathing is less rapid. Some of the 
materials that our bodies make, such 
as tears, and the fluid produced in the 
nose, dimmish in amount when we are 
asleep. That is why we do not have 
to wipe our noses when we are asleep. 

We do not generally fall asleep all 
at once. A tired feeling comes on, and 
we begin to rub our eyes This is 
because the tear glands, which keep a 
constant stream of moisture running 
ovei out eyeballs, are slowing down in 
their work, and wc unconsciously rub 
the < k yes so as to stimulate these glands 
into producing more of the fluid 

Why We Shut Our Eyes 

We try to help ourselves to get to 
sleep by shutting our eyes. That is to 
keep out the light, for light stimulates 
the nerves of the eye and keeps the 
brain active. 

If we arc sitting up late and feel 
very tired, our eyelids droop This is 
because the nerves and muscles arc 
getting inactive and do not respond 
properly to the impulse to hold up the 
eyelids It needs an effort to keep the 
eyes open, just as it does to hold the 
arms up. Thai is why the lids remain 
closed when we are asleep As soon 
as wc awake and get active once more 
we are able to open our eyes We. also 
generally rub them after waking to 
stimulate the tear glands into action. 

The body when tired, owing to the 
slowing down of various organs, begins 
to produce less heat, and so when vve 
let ire in order to sleep we like the place 
to be warm We cover ourselves with 
a blanket or rug, so as to store up the 
reduced amount of heat winch the body 
is producing in sleep Animals take 
the same precaution We know how a 
dog or cat curls up when it goes to 
sleep, so that its coat will form a blanket. 


When we tall asleep the muscles 
cease to move, and as less heat is pro- 
duced there is less carbon-dioxide gas 
to be breathed out. 

As w i go to sleep the power to make 
conscious movements is lost first of all, 
but we can still hear sounds, such as 
people talking in the room, or the 
traffic passing in the street, or a railway 
whistle, blowing in the distance. At 
last we lose consciousness altogether, 
and even the sounds are not recognised. 

The earlier hours of sleep are often 
referred to as “ beauty sleep," as 
though they were of special value. 
This is a fact, for it has been found by 
elaborate experiments that the deepest 
sleep is reached about an hour after the 
beginning 

Children Need Much Sleep 

Children need much more sleep than 
grown-up people, and if they do not 
get all the sleep they need their health 
and growth suiter. One of the greatest 
disservices parents can do for their 
children is to let them sit up late. 
Young babies sleep most of the day, 
and older children require at least 
twelve hours of sleep regularly every 
day. Young men and women should 
have eight hours, but in old age people 
find live or six hours' sleep sufficient. 

When we have fallen asleep and 
become unconscious to things around, 
our nerves still carry messages to the 
brain, although the brain does not take 
very much notice of the messages. A 
cart rattling over the stones in the 
street may not awake a sleeping person, 
but experiments have proved that the 
ear nerves send a message to the brain, 
because such a noise causes the 
sleeper’s pulse to quicken somewhat. 
If we gently tickle the face of a sleep- 
ing person, or if a fly settles on his nose, 
a message will go to his brain, and 
though he will not wake, his hand will 
be raised to remove the disturbing 
object. Sometimes a sound will cause 
the sleeper to dream, showing that 
some part of his brain is partly active. 

It is believed by some scientists that 
the size of the brain diminishes slightly 
during sleep, while the feet and hands 
get a little larger. This is believed to 
be due to the fact that a certain 
amount of blood leaves the brain in 


sleep, and that it finds its way to tho 
extremities. 

Now what is it that makes us " ready 
lor bed " at more or less regular 
periods ? 

Some have thought that during the 
waking period certain acid substances 
were produced in the body which dulled 
the sensitiveness of the nerves and 
brain. Others, that oxygen stored up 
in the cells of the body during sleep 
is used up during the waking hours 
more rapidly than fresh oxygen is 
formed, and so the blood having less 
oxygen than it needs, is unable to do 
its duty properly, and so affects the 
brain. Then some believe that sleep 
is caused by the cells of the nerves 
contracting slightly, so that the con- 
tinuous path of the nerves is broken. 

Another theory is that a special 
toxin, or poisonous substance, is formed 
during the waking hours and accumu- 
lates in the cells of the brain, causing 
them to cease their activity 

The Explanation of Science 

These theories, however, have been 
given up by most men of science in 
recent years, and the opinion of many 
of them is that sleeping and waking are 
due to variations in the blood flow 
through the brain After a period of 
activity the nerve centres that control 
the blood vessels and have been sending 
the blood through the brain at adequate 
speed, become fatigued They then 
stimulate the blood vessels less ener- 
getically, and the blood flow is slowed 
down. This brings on the feeling of 
drowsiness. 

After a period of rest the nerves 
controlling the blood vessels become 
active once more, the blood supply of 
the brain is increased, and the sleeper 
wakes. 

People who are very tired and have 
been awake for a long period often fall 
asleep in most unfavourable surround- 
ings. Horsemen, for example, have 
fallen asleep on their horses. Soldiers 
on the march have fallen asleep, and 
yet unconsciously gone on walking 
And the story is told of the captain of 
a warship who actually fell asleep by 
the side of a cannon while this weapon 
was being fired again and again during 
the course of a battle. 


THE LIFE-STORY OF THE COMMON TROUT 



These pictures show the life-story of the trout. After the female fish has laid her eggs and they have been fertilised by the male covering 
them with milt from his soft roe, they develop, and successive stages are shown. After 40 days the little trout, known as an alevin, is 
hatched from the egg. At this stage it has no mouth, and draws nourishment from a sac on its underside, filled with yolk of the egg. 
As this yolk is absorbed the sac shrivels up The fish grows and at X2 months is known as a yearling. It is then three inches long, ana 
is a perfect miniature of its parents. It goes on growing till it is mature and then it measures about three feet 
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MANY KINDS OF FAMILIAR RED SEAWEEDS 



The coasts of Britain are really a lovely garden, for m the water grow almost countless varieties of seaweed They are of three main 
colours, green, olive and red, and are of every shape and form On this page are given twenty-two different species of the red seaweeds 
that are found growing round the British coasts For the sake of those who collect seaweeds and want to name their specimens we give 
the rather difficult names of those shown They are as follows : z, Dasya coccmea ; 2, Phyllophora rubens ; 3, Delessena alata ; 
4, Rhodymenia bifida ; 5, Dumontia filiformis ; 6, Corallina officinalis ; 7, Delessena sangumea ; 8, Indaea edulis ; 9, Laurencia 
pinnatifida; so, Nitophyllum Hilliae ; xz, Rhodymenia lacimata ; X2, Nitophyllum laceratum ; 13, Polysiphoma urceolata ; 
14, Rhodymenia cikata ; 15, Chylocladia articulate , z6, Gigartina mamillosa; 17, Polysiphoma violacea ; z8, Furcellana fastigiata ; 
tg, Rhodomela subfuscs ; 20, Cystoclomum purpurascens ; 21, Rytiphlaea thuyoides ; 22, Phyllophora membramfolia 
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THE USEFUL REINDEER AND ITS WORK FOR MAN 


I T has been said that if it were not 
for the reindeer no human inhabit- 
ant could exist in Lapland. No 
other animal could compensate for its 
loss. Tt lias been domesticated in 
Lapland and Finland and among many 
of the tribes ot Northern Siberia from 
time immemorial. Some of the Siberian 
herds kept by the tribesmen are said 
to number forty or fifty thousand, but 
in Lapland it is quite exceptional to 
find a herd of more than five hundred 
The leindeer gives its masters flesh 
and milk for food, skin for < lotliing, 
sinews for thread and cordage and 
harness, and bones and horns for small 
articles ot furniture and ornaments. In 


horns are precisely similar. They are 
not even always symmetrical, the 
opposite sides differing in the same deer. 

The reindeer is a rather heavily 
built animal, and the throat has a 
fringe of long, stiff hair. The ears are 
smaller than in any other deer, and 
both sides are covered with hair. The 
hair on the body is about an inch and a 
half long and rather wavy, and under- 
neath this is a coat of woolly fur, so 
that the skin of the animal is of the 
greatest value to the Laplanders and 
others who live in the cold North. 
Wrapped in these the people can lie and 
sleep comfortably on the snow-clad or 
frozen ground. 


when, as has happened on several 
occasions, reindeer have been intro- 
duced into North America, the caribou 
have interbred with them, so near is 
the relationship. The caribou cannot 
be domesticated, and when a herd of 
caribou meet a herd of domestic 
reindeer they generally surround them 
and lead them off so that they are lost 
to domestication. 

The offspring of caribou and reindeer 
are to all intents and purposes like 
wild caribou. The United States 
Government move their herds of 
reindeer south at certain seasons of the 
year to get them out of the track of the 
migrating caribou. 



Laplanders with two of their domesticated reindeer. It is the reindeer that makes human life possible in the far north of Europe and 
Asia, for this animal is not only the beast of burden, it also supplies food, clothing and other commodities 


addition it is the beast of burden of 
those cold, snow-chid regions. The 
rich, cream-like milk is, during the 
summer months, made into small 
cheeses which form a useful food m 
winter 

While in Lapland and Norway the 
reindeer is used for pulling light, boat- 
like sledges over the snow, in Kamchat- 
ka it is saddled and ridden. Further, 
pack saddles are used on which goods 
to the weight of a hundred pounds are 
placed. The T nng uses often drive a 
train of from six to twelve reindeer in 
this way. 

The antlers or horns are found in 
both sexes and originate on the upper 
part of the skull. These antlers vary 
very much in form, and it is difficult 
to find any two reindeer in which the 


The reindeer of Finland is noted for 
its large size, standing about four feet 
at the shoulder, but the Swedish 
reindeer is smaller. 

The reindeer can live nearly as far 
north as the limit of the land, and it is 
found all the year round in Spitzbcrgen. 
There are many wild herds in addition 
to the domesticated animals, but ill 
Scandinavia these are becoming rare. 
Tin* wild animals are larger than the 
domesticated variety. 

In earlier ages, as we know Irom 
remains that have been found, the 
reindeer used to migrate in winter to 
Southern Europe. Even in Julius 
Caesar s time the Homans met with 
reindeer in Germany. 

The caribou of North America is 
really another species of reindeer, and 
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In winter the wild reindeer of 
Siberia and Scandinavia migrate south 
to the forests. 1 1 is said that they move 
slowly and majestically along when 
travelling to their winter quarters, the 
herds sometimes numbering thousands, 
and as they travel their broad antlers 
look like a wood of leafless trees 
moving along. Generally a large deer, 
said to be a female, leads the herd. 

The food of the reindeer consists 
chiefly of lichen in spring and summer 
and seaweed in winter. 

The reindeer once lived in the 
British Isles, for its remains are often 
found. In 1952 a small herd of reindeer 
from Norway was established in the 
North of Scotland with a view to re- 
establishing the animal in Great Britain 




A 30-FOOT PYTHON’S BATTLE IN THE JUNGLE 



The python of the Malayan jungle is a giant snake often thirty feet long It has no poison glands, but kills its prey by coiling round 
the victim and crushing it It is enormously muscular and breaks every bone in the body of the animal round which it coils Then 
it swallows it head first It can open its mouth very wide and it has powerful teeth Here we see a python in battle with a tiger 
The battle was drawn, neither creature being seriously hurt This and the picture below are stills from a film taken in the jungle 



Here is another remarkable still from a film taken in the Malayan jungle by an expedition sent to study wild life at close quarters It 
shows a thirty-foot python struggling with a crocodile on the bank of a river The python tried to crush the crocodile, and the amphibian 
lashed its tail to and fro Eventually the fighters separated Pythons are fond of lying in the water 
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THE HIGHEST MOUNTAIN IN THE WORLD 



This photograph shows Mount Everest , the highest peak m the world The height of Mount Everest has been variously estimated at 
29,028, 29 040 and 29 141 f^t, but the official altitude is 29,002 feet above mean sea level The mountain does not look as high as 
many smaller mountains because instead of using from a plain it is surrounded by other mountains almost as high as itself, these have 
the effect of dwarfing it There are more than forty peaks in the Himalaya Mountains over 24,000 feet high The name Himalaya 
means the abode of snow These mountains form a stupendous chain of folded rocks, but their strata are among the newer formations 
of the Earth's crust Mount Everest was climbed for the first time on May 29, 1953, by members of a British expedition (see page 317) 
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WHAT A WATERSPOUT REALLY IS 


What is a waterspout ^ It used to be thought that it consisted ot a great column ot sea-water drawn up to join 
the clouds above, but it is now known that very little sea-water is drawn up by a waterspout in fact the water 
never rises for more than a few feet, and the bulk of the whirling column is made up of fresh water and vapour, 
a proof that it is condensed from the atmosphere and not drawn up from the sea’s surface Here we read 

something about the real nature of the waterspout 


W r sometimes see pie tun s oi w hilling column is vc iv rut fuel uni s > lake 01 pnml it immediate K becomes 

waterspouts which ic pie sent the pic ssuu of the in on lh< see ill i witcispout while waterspouts from 

a great eolumn of seawitfi round drive s a cc it un imount of w itci the si i tint run over the Unci at 

rising high into the ur and joining the up into tin column but it never rises om e show all the eharae tenstu s oi 

elouds Hut such a representation is higher thin i liw feet md is then tomidoes 

contrary to the facts wlniltd into spi i\ which in iy be W He 1 spouts o < ur most frequently 

A waterspout is u illy a torn ulo at carried higher OI course if the inside ovci wum tnd e ilm se is but they are 

sea and the part th it is re pie sente d is of the eolumn wen i pcrleet v leuum Ironi time to tune seen m the 1 nghsh 

a column ot water 1 ism*, from the scais then probibly sei wato would be Channel They whirl lound inel ti ivel 

the whirling funnel shipeel cloud which drnen up inside it to i height of lathei ibout it an istomshing spteel but m t he 
ilw«i\s ae< ompimcs a tornado on land more thiuthiitv tect 1 nglish se is it in\ i itc ire notion* 

We see tins m the phologr iplis on page The story pf laige qu mb tie s of water be foie they ebsippt n 

557 It is interesting to comp in those bung c irriod up into the elouds is a lhe greater put ot tlu w itu in i 

photographs with the photograph winch puie myth just a sailoi s story A w iterspout consi ts of t loncl iornie d 

is uven on this page this picture w iterspout has some times crossed the by tht eoneiens it ion of w ite r \ ipoui m 

shows there il ippi n iner of the water pith of a ship and it has always been the an and the wonderful old stone ■» 

spemt mel we can set thd m this case found that tlic w ite r inside the win l ling dxmt ship be mg earned up or wre e keel 

the whithng eolumns do not actudly e olumn is tie sli and not salt 7 his is i m a moment by iwatuspmt ire if 

touch the water pioof thit the witcr ot the w iterspout not inventions gre it cxaggerati >ns 

It is tTue howe\er tint when the is the pioduct of e emdensition and is lhe teirnaeloes at se i taking the lorm 

waterspout actually tout lies the sea a not salt water earned up from tht of a waterspout never have the fuiee 

e ert nn amount of watt i does rise loi a surface of the se i feirce ot the tornadoes that are ex 

short ehstanec The an inside tlu Whenever a tornado cr>ssts a river pent need m Amcru i 



A remarkable photograph showing a aeries of six waterspouts seen at one time in the Sulu Archipelago neat Borneo A waterspout is 
really a tornado at sea, but it is less fierce m its action than the tornadoes experienced on land The whirling columns are made up 
mostly of water vapour with a certain amount of condensed fresh water They are not seen for long, for they soon disappear 


619 





LUNAR HALOES AND MOCK SUNS 


G irc r i s of light in frequt ntly sot n 
found ihi bright lull Moon uid 
these tn gi\tn vinous nirrus 
according to then si/t Sonit times the 
appe ar me t is r die d t e orona it othe r 
times i h ilo We le lei on pige 
how the rings are toinuel sometimes 
by tlie light pissing through drops of 
w ite r in tlu itmospht re hs when i 
thin e lou i eonits between us inel the 
Meion mil it othei times bv the tinv 
u< erystds in 1 e nro sti itus or dt ) 
stntus i loud 

Sometimes i senes ot rings is seen 
sui rounding the Moon it some di time 
ftorn tint bod\ end these ring-* ue 
f Lint 1 v « oleum el with the nd on the 
outside inel i whitish blue on the 
lnsielt I hi colour 1 ? e>t c mise due to 
the bit Lk in iif> ot tlu light 

The Breaking Up of Light 

I lie pi e>< ^ l \ w hie h this t d c s pi ice 
is known is ddliietion i worel which 
me ms bn ikin r in ]>ietes It is 
lppliee! to the bre ding up e>t white 
li dit into the e olnim <1 t i\s of wlm h it 
is conifieiseel b\ fussing through i 
n irrow if)eiiurc e»r < lose to the e d s < 
ot ill of> n | m hc»el\ We *,t t dill rie t ion 
when we loe>k it i blight light tliion li 
i It din i inel the miss ot tun Min 
iltops be twe e n u md the Moon it ts is 
i gi Ltm* in e \ ictK th sum w iv 
is the j< 1 1 lie i m our < \p< iiniiut elot s 
II we t d t i pic i e ol 
pi un gl iss m l e o d it 
wit h moistun is w lit n 
we h >1 1 it in t he \ i pout 
eormn^ li mi the sp< ut 
ot i I I 1 1 It ot lx ilm«, 
w ite i m l the n lo »k it 
i l Tight li lit thmuji 
tile U) It ( (I gl Iss we 
shill e e i si 1 1< ol 
e ol >n 1 1 l 1 111*0 1,1 l Ibis 

e xpe i mie nt shew us 
e \ it 1 1 \ how the lull ll 
l linb ivns ut t use 1 
It it o gi\ s us m e \ 
i m pie ol diltT i ti n 
Mm h m m inti u st 
lug lie the sol ii h il )t s 
w 1 1 h the ] u he li l « >t 
mot k sun whit li u 
freefuentb mi in the 
Are tie it ion m l >e < i 
siem ill\ hi the 1 ntish 
T s 1 < s I it he In is 
the plur il ot p u he 
lion me l i from the 
C*r e I me mm*. n< u 
oi 1 t SI It the Sun I he 
pht mum n i of h dot s 
inel }) it he h i loiind the 
Sun ire e msid in the 
s inu w iv is the li dot s 
i mm l the Moon 1 he 
Sun s light in e onmu t > 
us h is t i piss through 
a e 1 on el m icle. up ot 
small it t c i > t i Is or 
needles and these ir\s 
tals break up the light 
The position ol tile 
Sun and the form of the. 
cloud the size ol the iec 


crystds and sr> on all pi ly their put 
inel the partieulir form ot the appe ir 
aiiee is dc ptndcnt upon these \anous 



A coloured c»rcle found the Moon formed 
by the diffraction of the light as it passes 
through a cloud made up of drops of water 


factors Sometimes the ci teles and 
mock suns are very bright melee d 
There art often several haloes anej 
luminous arcs cutting one another with 
m itlu umtie al accuracy and stucld el 
with images of the Sun Oecistondlj 
t he \ are \ 1 1 \ f mt Lstic in ioi m and hav c 
the ippi nance oi a complicated figure 
in geometry 

1 he st strange pht nomcm ha\ t be on 
notieed fiom the \cr\ e idlest turns 
\nstotk ami I»hn> both refer to the ni 
ind in tht olei 1 nglish dummies there 
lie in iti\ it ft rc nets to these moek suns 
Uf) to eompiritnely modern times 
then appe i ranee creited quite a stu 
md people were darnud betause they 
thought such Msions m the skv wtie a 
portent of some impeneling e ilanuty 

Strange Forms of Mock Suns 

Some times hdots end nine k sun are 
seen during the da\ time ind m the 
e \ e ning of the sum d ty hdoes mil 
men k moons 1 he coneli t ions ptotliu ing 
the two distinct phenomena ire the 
s im< indhtw thuseontinue el ten Jiours 
During in ipjit ii me t ot the jnrhtln 
in limit uemdetl b\ the istrononn i 
ti-lsseildl there were twe c nut entile 
elides or h dot s round the Sun th 
luge rone cutting the hoii/on melton 
se <|Uf ntly l)t m*, ini mnplt tc I he sc we r 
toloured like the runbow except tliit 
the it el w is inside mil tlu \ lolt t Mil 
side \bn\ t the 1 n^e i 
enclc ie idling in the 
three turn of the /e mill 
w is in ue oi f irt I 
inothii lido md w it 1 
the /e nith is i eenti 
\ *re it white e ire le 
W he re tht v inmi t n 
c It s tone he d or e lit >ne 
motlii i mock suns if 
pt ue d inel still moth i 
w is seen between th 
true Sun ind the /e nitl 
m point ovc ihe id 
But we tlo not h i\ 
to go to tlu ton tint n* 
of I uiopt oi to th 
1*01 at regions to tint 
records ol these moe \ 
suns St^cial times in 
recent vc irs tlu pin no 
me non has bten seen in 
I nglantl In je> 2 o tlu re 
was a putic ulailv d i/ 
zling e xainple sec n tiom 
the South C oast fust be 
fort sunset J he mock 
suns wcio as blight as 
the actual Sun itsilt 
Sometimes th st 
strange solar appear 
antes take the form of 
perpendicular columns 
of light and they are 
oftt n c onne cted with 
mock suns At either 
times spiral rays of a 
delicate pink rise from 
the hon/on to the 
zenith with an appear 
ance something like that 
of a blowpipe flame 



A striking appearance of solar haloes and mock suns seen in Norway The 
circle* showed the colours of the rainbow, with the red inside 
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THE REFLECTIONS OF CURVED MIRRORS 

Mirrors are strange things. We speak of seeing ourselves in the looking-glass, and knowing what we look 
like ; but, of course, the image that we see is not really a replica of ourselves, for everything is reversed. Our 
right eye becomes our left eye in the looking-glass. If our hair is parted on the left, in the looking-glass we 
have it parted on the right, and so on. When, however, instead of looking in a flat mirror, we look into one 
that is curved, we see all sorts of other strange things besides a simple reversal. There are curious distortions, 

and the reason for these we read in these pages 


I f we go into a room and look at 
the wall, whether it be covered 
with wallpaper or distemper, or 
has a curtain hanging over it, we see 
nothing but the wall or the curtain. If, 
passing along, we look out of the 
window, wc see through the glass into 
the street or garden ; but if, going 
still farther round the room wc look 
into a mirror hanging on the wall, 
wc see an image of our own face anti 
body, and behind us we can see in the 
mirror a representation of the room 
in which we stand 

Why is it that when we look at the 
wall we see only the wall, when we 
look at the window we see through it 
into the street or garden beyond, and 
when wc look at the mirror we see 
an image of ourselves and the room ? 


Well, it is all a question of the behaviour 
of the rays of light. 

When wo look at a wall or curtain, 
the rays of light passing from it to 
our eyes go through the pupil to the 
retina or curtain at the back of the eye 
where they stimulate the optic nerve, 
and send a message to the seeing part 
of our brain. 

When wc look out of the window the 
rays of light from objects beyond, 
that is in the street or garden, pass 
right through the glass to our eye, and 
we see not the glass but the objects 
on the far side. 

When we look at the mirror we do 
not see through it, but the rays of 
light which pass from ourselves to 
tiie mirror are not absorbed as by the 
wall or curtain, nor do they ' pass 


through— as they do through the 
glass They arc reflected back by the 
metal which is on the back of the 
mirror, and so we see a reflect ion or 
image of ourselves and the other 
objects which are in front of the 
mirror. 

The rays of light are reflected back 
very much in the same way as an 
india-T ubber ball is sent back when we 
throw it at a wall. If wc throw the 
ball at the wall in a line absolutely 
at right-angles to the surface of the 
wall it will come back to us m exactly 
the same direction, but if we throw it 
at an angle the ball bounces off at 
exactly the same angle in the other 
direction. 

So it is with the light rays. Tho 
rays that strike the mirror at right 
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In this picture-diagram we see why the reflection of an image in a convex mirror is smaller than the image itself. The centre of 
curvature of the mirror is the centre of the sphere of which the curved mirror forms a part, and a line from this centre through the 
middle point of the mirror is called the axis of the mirror. A ray of light striking the mirror along this axis is reflected back in the 
same line Other rays proceed from different parts of the object to the centre of curvature, and there are also rays of light which 
strike the mirror parallel with the axis. Two such are shown and are marked A and B. These, as they strike the mirror at parts 
other than the middle point, are reflected at an angle as shown, and these reflected rays if continued behind the mirror would meet 
at a point which is called the focus. The entire image of the object is seen between the points where the lines of the reflected rays 
cut the lines of those rays which proceed direct to the centre of curvature, hence its small size 
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MARVELS OF CHEMISTRY AND PHYSICS 


audios to its suifiu tome back ilong 
exactly th< same line Imt the lays tint 
strike it xt an ingle arc retie e ted at tlu 
sune angle m the opposite (Unction 
It is just th« same if the minor he a 
slit e t of polished metal such as tin 
Ane ic nts use d Looking gl isst s to el ly 
have tlu u back suifu.es unfed with a 
solution ol silvti \ irnishe d ove i to 


tion there* is a Hall ot Mnrors, where the 
looking glassi s instead of being flat 
sui f u e s arc c urve cl some are* concave, 
some convex some spherical and 
otlie r> wavy 

Whe nut look into these mirrors we 
do not sec a prone i image of out selves 
reflect el back but the hgmt is dis 
torted m some way Sometimes the 


centre of the mirror to the pole is 
known as the principal axis 

Now when a lay of light strike 
the surtace of the sphcxual mirror 
dn eel ly along its axis it is reflected 
back along the satfle line, but ravs 
striking the mirror at othei points 
of the surface behave differently 
Some proceed in the direction of the 



These witch balls all of which reflect a miniature image of the objects in front of them with distortions at the side, consist of sphetes 
of glass silvered on the inside The small figure seen in the centre of the balls is the photographer who took this picture The 
f reatet distortion ol the photographer in some of the balls than in the large ball on the left is due to the fact that he was not so 
directly in front of the other balls The more an object is out of the centre of the mirror the more it is distorted 


hep it hom lu in e i itc he el oil but a 
I w vm u > tlu ullutin^ ‘•urface of 
i mini r u is ijuk k il\ 1 1 
If i miuoi liis i flit suit uc it docs 
not di tent the nni»i th t it reflects 
hick tlu mi iu being tlu s ime si/i 
mel shin is the object it n pie sc nts 
l ut the po it urn of thi object is 
i < ve i si cl th.it is flit nj.ht i >( of 
till pel son 1 h conus the le It c\t ol the 
I lie sun in the lookup gl iss and 
object tint ire on tilt hit in the loom 
ippe it on the li^lit in the icflcction 
J\Tcn of eienee < til tins i literal 
inversion II uieluiitin » ioi example 
he lei up be hue the nurioi ippc.its 
l lekvvnds but if it is wnttin back 
wild-, on i piece otpip i mel the n held 
up be tore tlu nurioi it is it versed so 
ls to ippe u tioimil 
Anotlu l mt i testing thing ibout the 
re tie e turn in tile looking gl iss is th it an 
object pi ucd before a flat mirroi is seen 
as far behind the mirror as the object 
itself is in front of the glass 

Sometimes when wt go to an cxlubi 


icfltetions are u markablv giottseiue at 
othei times they aie* inverted while at 
othei times igain the iiguie is enlarge d 
oi reduced in si/e All this is due to 
the* wav in which the lays ot light that 
piss fiom out selves to the ri*fleitmg 
surf ice of the minor arc sent b uk 

An interesting illustiation of what 
happens is found m the cist of a 
spherical mirror such as i witch 
ball 

II we look ut i witch ball we find 
that the objects ufl cted ait* all much 
reduce el in si/e while those at the sides 
ire distorted by being bent round 

Hit diagram on the previous pagt 
shows why the reflection m a spherical 
mirroi is small m stre It is the same* 
with a convex mirror which, after all 
is only part of the surface of a sphere 
flu* centre of the sphere of which 
the minor forms a part, is known as 
the ct litre of the mirror and the middle 
point of the* reflecting surface is called 
the pole of the mirror, while the 
imaginary straight line joining the 


untie of curvature while other rays 
an parallel with the axis of the 
mitioi and these, as they strike tlu 
surface at various points ire ufl etc el 
back at angle's If these reflected rays 
were continued behind the muror they 
would mu t at a point known as the 
focus 

fhc image* in the mirror is seen 
between the points where these rays 
cut one another, as shown m the 
picture diagram on pxgt 621 This will 
explain why the image in the mirror 
is muc h smaller than the object in front 

In more complicated forms of spheri 
cal mirror such as those shown m 
amusement halls at exhibitions with 
lrrcgulat curves turning m various direi 
tions and the leflcction of the rays of 
light at all sorts of angles the most 
grotesque and curious effects arc ob 
tamed — long noses one eye big and one 
small, big chins and no foreheads, and 
so on In fact, almost any effe* t can 
be obtained by curving the mirror in 
certain ways 
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THE STRANGE REFLECTION IN A WITCH BALL 



If we look into a mirror that has a flat surface we see a reflection of ourselves, but everything is reversed Our right eye becomes our 
left, and if we hold up handwriting or print in front of the mirror it will appear backwards When the mirror, instead of being a flat 
surface, is curved in any way, all sorts of queer distortions take place, and sometimes these are very grotesque In a concave mirror 
the object m front is seen upside down, but in a convex mirror such as the witch balls which are so popular, the image is the right way 
up but is very small In the flat mirror the image reflected is the same size as the object in front of the looking-glass In this picture 
we see the reflection m a witch ball which was placed on a pedestal in a garden. The man who photographed the ball with its reflection 
can be seen with his camera The reason for the reflected image appearing smaller than the original is explained in the diagram on 
page 6az. The distortion at the sides is due to the different angles at which the rays of light are reflected by the ball 
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HOW THE TWILIGHT IS CAUSED ON THE EARTH 



Minute dust in atmosphere 
reflecting SunS rags 
downward 



This picture shows how after the Sun has passed out of sight below the horizon, his rays still shine up and illuminate the clouds and dust 
particles in the atmosphere, which reflect them down at an angle and so give twilight to places from which the Sun has disappeared 
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This picture-diagram will help us to understand how the twilight is caused. When the Sun sinks below the horizon and c annot be seen 
its rays still illuminate the upper atmosphere with its clouds and dust particles, and from these the light is reflected down upon p 
the Earth where the Sun itself is invisible, giving a half light which we call twilight in the evening and dawn m the roor mng. 
diagram, where the sizes of Sun and Earth and the distance between them are not drawn to scale, the .Sun is in the 
point A. D A C is a ray of light grazing the Earth at A and leaving the atmosphere at C. The point A is illuminated, by reflection 
of the part of the atmosphere C H F D. The point B where the Sun has already set receives no direct solar light, but it receives reflected 
twilight from that part of the atmosphere CEF which lies above the visible horizon B F. The point G receives twilight only from 
small part of the atmosphere CKH, while at J the twilight has ceased altogether and darkness has fallen 






THE REASON FOR TWILIGHT AND DAWN 

The poets often refer to “ twilight’s last gleaming " and " dawn's early light,” and it is well that we should 
know that both phenomena, twilight and dawn, are due to the same cause and that, as explained here, it is 
our atmosphere that is responsible for the gradual coming of day and night instead of there being a rapid 
transition from darkness to light and light to darkness 


W e are alt glad to have the twilight 
which breaks for us gently the 
change from day to night, 
and from light to darkness. We get 
twilight in the evening’ after sunset, 
and wc have it in the morning before 
sunrise, although then we usually call 
it dawn. But the half light before 
sunrise is due to exactly the same 
causes as the half light after sunset. 
What are those causes ? 

Well, it is due entirely to the fact 
of our having an atmosphere that we 
enjoy twilight instead of a sudden 
change from light to darkness when the 
Sun sinks below the horizon. 

After the Sun has disappeared in the 
evening, its rays still illuminate the 
clouds and the myriads of dust particles 
m the upper atmosphere. By the 
atmosphere the light rays are refracted, 
that is they are broken or bent, and 
are then reflected by the clouds and 
dust particles to that part of the 
Earth from which the Sun has recently 


eared. The rays of light are 
also diffracted or broken up into bands 
of colour by the interference of the dust 
particles. 

As the Sun continues to descend 
below the horizon, a less part of the 
atmosphere in question receives his 
direct light, and so less light is reflected 
to the surface of the Earth. At last 
all reflection ceases and night falls. 

Before sunrise in the morning the 
same succession of events is experienced 
but in the reverse order. 

The length of twilight varies with the 
season of the year and with the position 
of a plate on the Earth's surface. Its 
duration is generally reckoned to last 
till the Sun’s depression below the 
horizon amounts to i8 degrees, but it 
varies somewhat. 

At the equator twilight lasts x hour 
12 minutes, while at the North pole 
there is twilight continuously from 
January 2yth till about the middle of 
March, when the Sun rises above the 


horizon and continues so uninter- 
ruptedly for six months. 

At intermediate points on the Earth's 
surface the duration of twilight may 
vary from I hour 12 minutes to several 
weeks. Tn the latitude of Greenwich 
there is no true, night from May 22nd 
to July 21st, but constant twilight is 
experienced from sunset to sunrise. 
In this latitude it reaches its minimum 
three weeks before the* Spring equinox 
and three weeks after the Autumnal 
equinox when twilight lasts 1 hour 
50 minutes. 

Of course, in cloudy weather we do 
not notice the twilight so much, as the 
clouds obscure, tlu; light.. 

It is partly by means of the twilight 
that the height of the atmosphere has 
been estimated. It must reach to a 
height of at le ast 45 miles to account 
for the phenomenon, but <*f course 
with more modern methods of testing 
the atmosphere’s height wc know now 
that it extends to a much greater height. 



The pissiec from li ght to d*rkn— a at sunset is much more rapid as we approach the equator than it is nearer the poles. In England, for 
exampleTthe twilightlasts much longer than it does in Egypt, where this photograph was taken just after the Sun had sunk below tl|e hprison. 
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A RUNNING ENGINE TAKES UP WATER 



An express engine rushing through the country at fifty or sixty miles an hour can take up fresh supplies of water from a tiough 
between the rails as shown in these pictures The water is taken up by a scoop which is let down by the fireman m the cab, who 
turns a handle and thereby works a series of cranks Here the scoop is shown raised above the track in its normal position 



When the engine approaches the trough the scoop is lowered, and as it rushes through the water the liquid is forced up the scoop 
into a vertical pipe A dome-shaped cover deflects the water into the tank, and as the water enters the air escapes through a vent 
From 2,000 to 3,000 gallons are picked up in 15 or 20 seconds A water gauge in the cab records the amount in the tank The trough 
is 6 inches deep and 18 inches wide, and the rails on which the tram runs are laid on a slight down gradient at each end towards 
the centie of the trough If the fireman should forget to raise the scoop the up gradient at the end will raise it clear The water 
level m the trough is maintained by a cistern and pump at the side, with a device like the ball valve m the domestic cistern. When 
the water level falls the float in the cistern also falls and permits water to flow into the trough. It is the inertia of the water, 
that is its tendency to remain where it is, that causes it to go up the scoop instead of being driven forward In the trough 
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ALL SORTS & CONDITIONS OF CLOUDS 

The study of the clouds is an important element in the forecasting of the weather. There are five adjectives 
used to describe the degree of cloudiness of the sky. When no clouds arc visible we say it is ” cloudless ” ; 
when not more than three-tenths of the sky is covered with cloud we call it “ clear " ; when from three to 
seven-tenths of the sky is covered it is said to be “ partly cloudy,” and ” cloudy ” is used to describe a sky 
that is more than seven-tenths but not all covered with cloud. A sky completely covered is said to be ” over- 
cast.” In these pages we read many interesting things about the clouds 

T in*: formation ot clouds is quite stars and constellations, they never cumulus, and so on. This kind of 
easy to understand. Moisture seem to have given names to the differ- name was multiplied a good deal 
is evaporated from the sea and out forms of clouds. It was not till during the nineteenth century, hut in 
other sources by the Sun's heat, and the beginning of the nineteenth century 1891 the International Meteorological 
enters the air as an invisible vapour. that a French naturalist, Jean Lamarck, Conference recommended a system by 
The warmer the air is the more proposed that the clouds should be means of which clouds were divided 
acpieous vapour it can contain, and classified and given regular names. under thirteen names, 

when it holds the limit that it can A year or two later a London The names of Howard’s lour main 
contain at a given temperature the air scientist, Luke Howard, proposed a types were retained, and m addition 
is said to be saturated Thereupon tin? system which with slight modifications the varieties were given the names: 
least reduction ot temperature will istheonenowinu.se He pointed out cirro-stratus, cirro-cumulus, struto- 
ni(M.n that a certain amount of the that there were four main types of cumulus, cumulo-nimbus, alto-stratus, 
vapour will cease to continue in the cloud, and to these ho gave the Latin alto-cumulus, fracto-stratus, fraeto- 
gaseous condition and become con- names of Cirrus, meaning " a lock of cumulus and fracto-uimbus This 

doused into tiny drops of water If hair”; Cumulus, meaning "a heap"; classification of cloud forms is the one 

this condensation takes place near the Stratus, meaning " a layer " ; and that is now recognised by all scientists, 
ground we call it fog or mist, but if it Nimbus, the Latin word for a storm The study of the clouds, their form, 

takes place in the upper atmosphere cloud. The. name in each case indicia •' ’ direction and speed, is known as 

we call it clouds quite clearly the form of the cloud Nephology, from the Greek word for 

It is a curious thing that, though the There are, of course, all kinds of cloud, M neplios," and an instrument bv 
Atiuents were great students of the variations, and these have been given which the direction and speed of clouds 
heavens and named so many ot the such names as cirro-stratus, strain- is determined is a uephoscojx* 



We can see from this fine photograph taken in Essex why the cumulus clouds are commonly called the 41 woolpack,’’ for they look like 
great masses of fleecy cotton-wool. They are formed by an ascending current of air whose vapour is rapidly condensed 
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CUMULUS AND CIRRUS FORMS OF CLOUD 



In this photograph we see Cumulus or 1 woolpack ” clouds They are thick and the upper surface is generally dome-shaped with various 
bulges, while the base is horizontal When the Sun is opposite, shining on the clouds, the surfaces are more brilliant than the margins, 
but when the Sun is behind the clouds appear dark with bright edges The base of a cumulus cloud is generally about 4.5°° f«®t high 





Here we see Cirrus clouds, sometimes known as “ mares’ tails,” which float 30,000 feet up Cirrus clouds are always of delicate 
appearance, white in colour, and feather-like in form. They vary, however, sometimes appearing like tufts of hair or thin filaments, 
and sometimes m bands They are often made up, not of drops of water, but of very small crystals of ice 
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STRATUS AND NIMBUS FORMS OF CLOUD 





Here are Stratus clouds which appear in uniform layers and are always very low down, rarely more than 3,000 feet above the ground. 
They have been described as “lifted fog." They have no particular form. When stratus clouds break up they often appear as lenticular 
or lens-shaped patches. The stratus is considered as the cloud Of night, for it owes its origin to evening mists and grows denser at night 



This photograph shows Nimbus clouds with a layer of fog or stratus clouds below. Nimbus clouds consist of a dense layer of dark, 
shapeless cloud with ragged edges from which rain or snow usually falls. If the nimbus is broken up by a strong wind, or if a number 
of small detached clouds are drifting underneath, sailors call the appearance u scud M ; scientists sometimes describe it as fracto-nimbus 
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HOW THE MOISTURE GETS INTO THE AIR 



The bulk of the moisture which pets into the air is evaporated by the Sun from the sea But it must be remembered that moisture does 
not rise only from the sea There are many other sources of the aqueous vapour m the air, and these are shown in this picture-diagram, 
which is from a design by Mr Kenneth A Ray M A Water rises from rivers, lakes, ponds, hot springs and geysers A certain amount 
also gets into the air from volcanoes, for steam is thrown into the air during a volcanic eruption, especially if snow or water has 
accumulated m the crater during a penod of rest Then a great deal of moisture rises through the earth from underground water sources, 
and vegetation also gives off a great deal of moisture All these sources shown in the picture contribute to the moisture m the air, 
which as it travels and strikes colder layers of air is condensed into small drops of water that form clouds ; or, if they are near the surface 
of the Earth, fogs When the clouds strike still colder layers of air more water is condensed, the drops of moisture get too heavy to be 
suspended any longer, and fall as rain, or if the air is very cold the vapour is frozen into crystals which form snowflakes and fall as snow. 
So the endless round of evaporation and condensation goes on all over the world, though m some parts there is far more than in others 
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WHY THE SEA IS SALT 

THE MANY DIFFERENT SUBSTANCES FOUND IN SEA-WATER 


W hen we go to the seaside and 
bathe wc know as soon as we 
get a mouthful of sea- water that 
the sea is salt. This is quite evident to 
the taste, and if we think at all a 
number of interesting questions must 
arise in our minds. Where did the sea 
get. its salt ? How much salt is there 
in the sea, and why is river- water not 
salt ? 

There is a folk-lore story which pro- 
fesses to explain the matter by telling 
how a ship on board of which there was 
a mill grinding out salt went down to 
the bottom of the ocean. AH 
the people on board were 
drowned, and as there was 
nobody to stop the mill it has 
gone on ever since grinding 
out salt Of course, that is a 
picturesque story, but we 
must look elsewhere for the 
explanation of where the sen 
obtained its salt. 

How Rivers Bring Salt 

Probably the sea has always 
l>een salt. When the oceans 
were first condensed out of the 
atmosphere of gases and 
vapour that enveloped the 
planet there were no doubt in 
this atmosphere salt vapours, 
and these would bo earned 
down by the condensing water 
into the primeval ocean. 

Hut even supposing there 
had been no salt in the early 
at 1 nosphere, and that the 
original ocean had been quite 
fresh, the watei would have become 
salt by now. 'Die sun pours down upon 
the surface of the ocean, turning the 
water into invisible vapour, which rises 
and later becomes condensed in the 
clouds, and then falls as ram to feed 
the streams and rivers. As the* rivers 
pass over the land they dissolve a 
certain amount of the minerals of the 
Earth and carry this down with them to 
the sea.. Then when the sun evaporates 
some of this water the mineral matter 
is left behind, dissolved in the v> ater 
which remains, and so the ocean is ever 
getting salter. 

At the present time the ocean con- 
tains on an average nearly 3^ per cent, of 
dissolved mineral matter. This means 
that in every hundred pounds of sea- 
water there arc nearly 3 J pounds of salt. 

But the salt is not all common salt, 
or sodium chloride, as chemists call it. 
That makes up a little more than three- 
quarters of the total mineral matter 
dissolved in the sea, and the remainder 
consists of small quantities of various 
other salts. An analysis of the 
mineral matter in sea-water shows 
the following proportions in every loo 
parts by weight : sodium chloride, or 
common salt, 77*76 ; magnesium 
chloride. io*88 ; magnesium sulphate 
or Epsom-salt, 4* 74 ; calcium sulphate 


or gypsum, 3*60 ; potassium sulphate, 
2*46 ; calcium carbonate or limestone, 
0*34 ; and magnesium bromide, 0 22. 

The popular idea that the water of 
rivers and lakes is fresh is quite incor- 
rect. No such thing as pure liquid 
witter is found anywhere in Nature ; 
rain-water is often nearly pure, but in 
falling from the clouds it dissolves 
various gases in the atmosphere and 
then when it flows through the earth or 
over the earth it is dissolving mineral 
matter all the time, the gases which it 
has taken up from the atmosphere 


assisting in the work or solution. 
River- water, therefore, is salt, but 
nothing like so salt as the sea, and so 
we cannot detect the saltness by taste. 
As a matter of fact, the water of the 
ocean contains nearly 200 times as 
much dissolved mineral matter as the 
water of the rivers. 

The very careful analyses ot salt 
water which are made nowadays have 
shown that in addition to the substances 
already mentioned nearly every known 
element is found in solution in the sea, 
but most of them are in such very minute 
quantities that they can be detected 
ordy by the most delicate means 

Watching the Crystals Form 

We can see the salt in sea- water for 
ourselves if we carry out a simple 
experiment. Let us take a little sea- 
water and place it in a shallow vessel 
in a sheltered place, covering it with a 
sheet of paper, so that no dust may get 
in. After a time the water will 
evaporate We can then put a little 
more sea- water in, and let that also 
evaporate, and by this time we shall 
see that a number of minute crystals 
have been left behind in the bottom of 
the vessel. These crystals are the salts 
of the sea. 

The experiment can be made even 
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more interesting if, when the water has 
nearly evaporated, we examine a little 
of it through the microscope. When 
f he water has nearly gone we stir it up 
and then put a drop or two on a thin 
glass slide under the microscope, and 
watch it. The water continues to go 
off as vapour, and as it does so we shall 
see the various salts forming into little 
bodies of definite shape, known as 
crystals. They seem to rush about, 
some of them uniting. Certain of the 
crystals will be oblong and pointed, and 
these arc sulphate of lime or gypsum. 

Others consist of tiny squares, 
and these are the crystals of 
common salt. The different, 
shapes of the crystals indicate 
the d i f f e r e nt kinds of salt 
which were in the drop of sea- 
water. We read about the 
wonder of crystals in another 
part of this book. 

If while the crystals are on 
the slide under the microscope 
we breathe gently on it, we 
shall find that the moisture of 
onr breath dissolves the crys- 
tals until at last they all dis- 
appear into a little drop of 
water formed from our breath 

Salt Water and Fresh 

The total quaritil y of salt in 
the ocean is enormous, and 
Dr. H. R. Mill tells us that it 
would suffice to form a solid 
crust 170 feet thick over the 
entire surface ol the sea. This 
vol u n ic of mineral matt er 
would equal in size about one-fifth ot 
all the land that now shows above the 
sea. 

Ot course, the saltness ot the sea 
makes sea-water denser or heavier than 
fresh water. A bottle filled with sea- 
water will weigh more than the same 
bottle filled with river-water. If we 
reckon the density of perfectly pure 
water as 1, then the average density of 
sea- water is 1*026, or in other words, 
if a certain quantity of distilled water 
weighs 1,000 ounces, the same quantity 
of sea- water will weigh 1,026 ounces. 

But all the water of the sea is not 
equally salt. Generally the surface 
water is salter than that lying below, 
and among the causes which operate to 
make the sea less or more salt are the 
amount of evaporation, the rainfall, 
and the quantity of fresh water poured 
into the ocean from rivers In those 
seas which are situated in regions where 
there is a great rainfall, or where large 
rivers like the Amazon are continually 
pouring in hundreds of thousands of 
gallons of fresh water, or as in the 
Arctic and Antarctic regions, melting 
ice adds to the quantity of fresh water, 
the saltness is considerably less than 
in those parts of the world where there 
is little rainfall and where the hot sun 
causes great evaporation 



A man is able to float easily in the Dead Sea of Palestine, where 
the density of the water is so great that it is impossible for a 
person to sink or drown 



THE BIGGEST TRENCH DIGGER IN THE WORLD 



Machines to do the hard manual work of excavating have been marvellously developed in recent years. This form of rough labour 
is very expensive if carried out by hand in civilised countries, where wages are high. It is this fact that has led to so much attention 
being given by inventors to the production of excavating machinery. In this picture we have an example of the wonders that have 
been accomplished in this direction. The photograph shows the world's largest trench digger making a wide ditch for agiant pipe 
line. The digger does the work of a thousand men. There are two sets of steel teeth working oft endless chains, and as those move 
round they grab large sections of earth and carry them up to the top, where they are loaded into lorries ready for carrying away 
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SOME GIANT DIGGING MACHINES 

Of all forms of labour-saving machinery, that which should give the greatest satisfaction is machinery that 
replaces hard and uninteresting manual labour, such as digging and excavating. Steam shovels and other 
mechanical devices to perform work of this kind have been brought to perfection in recent years, and in these 

pages we read something about such machines 


T he inventor of mechanical devices 
for excavating the earth has 
been amazingly successful. He 
has produced a variety of gigantic 
machines which can do the work of 
hundreds of men in a tenth of the time 
that would be occupied by manual 
labour, and these machines are adapted 
to every possible condition, material 
and situation. 

Some mechani- 


bank, while others, worked from a 
tower, are dragged along the earth to- 
wards the tower, the bucket scooping 
up the earth as it moves and loading 
the material into wagons, which follow 
up the machine. These great excava- 
tors move forward on caterpillar tracks 
and are thus prevented from sinking 
into soft earth. 

When one remembers that in the 


making of the Panama Canal about 
240 million cubic yards of earth and 
rock, weighing something like 400 
million tons, had to be dug out and 
removed to make the channel tor the 
ships, one can understand that such 
a task would have been beyond human 
capacity had it not been for the 
invention of these gigantic excavating 
machines to do the. arduous work. 

In one day alone 


cal excavators are 
in the for 111 o f 
great d r edging 
machines with 
endless chains of 
buckets that bring 
up every hour 
hundreds of tons 
of material from 
the bottom of a 
canal or river and 
load it into barges 
or cast it on the 
bank at the side. 

Big Shovels 

Ot her machines 
are in the form of 
huge shovels 
which scoop up a 
hundred t o 11 s 
every time they 
are dug into a 
bank. And others 
again are used for 
digging trenches 
and ditches or re- 
moving material 
for the making of 
roadways. Some 
of the tic various 
types are .shown in 
the striking photo- 
graphs given on 
these pages. 

There are exca- 
vators with re- 
volving shovels, 
something like the 
front of a rotating 
snow-plough. As 
the circular shovel 
goes round it digs 
away even hard 
material at an 
astonishing r a’t e 
and makes a way 
for itself as it digs 
ahead. 

Some of the 
great power 
shovels .dig for- 
ward into the 




A huge steam shovel at work excavating in the open pit of an iron mine in Minnesota. 
The mine is one of the greatest iron producers in America, but nothing like so much ore 
could be obtained from the mine were it not for this gigantic shovel, which digs out 
about twenty tons of material at one scoop. The shovelful can then be raised and 
turned in any direction for emptying. 


as many as 333 
loaded freight 
trains left the 
Culebra Cut with 
over t 00,000 tons 
of excavated rock. 
The whole of the 
excavation of the 
Panama Canal, 
one of the greatest 
engineering tasks 
that man lias ever 
carried out suc- 
cessfully, was 
performed by 
m e c h anica 1 
means. 

At Panama 

There wore at 
work 98 hug e 
steam shovels, 
eacli weighing 
about a hundred 
tons, scooping up 
from five to ton 
tons of material 
at each stroke 
Each scoop was 
mounted at the 
end of a steel 
handle that could 
l>e swung in any 
direction. Tt had 
tour great teeth ol 
manganese s 1 e e l 
on the upper edge, 
and when thrust 
against the mate- 
rial to be exca- 
vated scooped oft 
a shovelful of 
perhaps ten tons, 
and made four 
such strokes a 
minute. 

Of course, for 
the digging of 
really hard rock 
the rock was first 
blasted and the 
scoop then took 
away the debris. 
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GIANT EXCAVATORS SEEN AT WORK 



Here is a huge hydraulic dredge cutting a ship canal between two lakes on the St. Lawrence River in Canada. This machine bores its 
way along and excavates 200 cubic feet of earth a day. The canal it helped to dig is 300 feet wide and 27 feet deep, and forms part of 
the St. Lawrence waterway scheme. Without digging devices of this kind the canal would have taken many years to excavate 



This giant digging machine is used for making trenches for the laying of cables and for road-making. It can make a trench over three 
hundred feet long and nearly three-and-a-half feet deep every hour. The machine moves backwards and forwards as required on 
tractors driven by the engine which operates the chain of bucket scoops. In this picture the machine is digging a trench in a street 


HOW A BEAM STEAM ENGINE WORKS 



Here is the type oi steam engine developed by James Watt, and still used for pumping at many mines and waterworks The steam enters the cylinder 
from the boiler through the steam-pipe, and alternately raises and depresses the piston, the waste steam passing to the condenser, where it is condensed 
into liquid by a jet of cold water The piston-rod is connected with the beam which sets the flywheel in motion by means of a connecting-rod and 
crank. The flywheel regulates the speed of revolution, and thereby equalises the motion of the engine The engine thus moves at a uniform rate An 
endless belt moving round the axis of the flywheel transmits the motion of the engine to the machinery The beam by means of a rod works an air- 
pump which constantly empties the condenser and by means of other rods it works the water pumps, which pump cold water into the condenser and 
warm water from the condenser back into the boiler through a pipe An eccentric disc attached to the shaft of the flywheel moves rods which, by 
means of levers, work the valves of the slide-box A governor worked from the flywheel and moving by centrifugal force regulates by means of the valves 
the quantity of steam passing to the engine As the governor rotates faster the balls fly out farther, moving a sliding collar and operating valves 
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THE MANY BEAUTIFUL FORMS OF THE SNOWFLAKES 
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Snowflakes look very much alike as they fall, but if they are examined through a microscope they exhibit all kinds of beautiful forms, 
and their variety may almost be described as legion. The crystals consist of minute needles which combine to form symmetrical figures 
with six sides or six rays, but however they combine they always do so at angles of sixty degrees. There are literally thousands of forms 
which the snow crystals assume, and all those that are given on this page were taken from actual examples. This symmetrical formation 
in snow has been observed from ancient times. Aristotle refers to it. Of course when snow is falling heavily and the flakes press upon 
one another as they reach the ground the symmetrical formation is often spoilt. Their beauty is best seen during a Ufcht fall 
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THE DAWN OF THE BRITISH EMPIRE 

The British Empire is the mightiest empire the world has ever seen, and yet its beginnings were anything but 
promising. Disaster after disaster overtook the early colonists, but in the end British grit triumphed. Here we 
read the storv of the first English empire-builders, who included that chivalrous knight Sir Walter Raleigh 


T ht British Empire* is the greatest, 
the most powerful and the most 
successful empire that the world 
has ever known, yet its beginnings were 
anything but successful Disaster 
seemed to dog the cai ly founders of the 
Empire both at home and abroad, and 
although the seed was sown no one could 
have dreamed that it would grow into 
so great and flourish- 
ing a tree 

Columbus had chs- i 
covered America, or 
1 a 1 h e i the \\est 
Indies, in l pK and 
a few \<ais latei 
Spaniards and I\>i 
tuguese, w i t h tht 
bit ssmg of Hit Pope 
had taken possession 
of C< ntial and South 
America 1 hey t\ 
plotted the natives, 
the\ u fled Hit s on 
t merit of gold, and 
tlu v did then best 1 o 
cm. hull ptoplt of all 
othei nations irotn 
doing am Hade with 
the m wK disi o\ 1 n (1 
countnes 


there to enjoy the fi uits ol Ins enterprise 

In England and also in France there 
was quite a different idea Far-sec mg 
men, among whom was the great Sn 
Walter Raleigh, realised that the men* 
extinction of gold from the mines of 
the new kinds must sooner or later 
< ome to an end 

What was needed was the settlement 


i 

... 



Two Ideas 

The English, how- 
ever, weie hot n 
traders It was an 
age of expansion and 
a 1 venture and not 
onlv the English but 
the Fiench also de- 
termined that the\ 
were going to got 
some of the benefits 
of the new discoveries 
which had enlarged 
the world a n d 
widened its horizon 

The Spaniard’s idea 
of colonisation was 
quite different from 
that of the English- 

P^^ZT n 0i Hp The first child of E 
frenchman, lie 

looked upon the new * wme of V,rglnm ’ 
lands merely as 
sources fiom which wealth, and parti- 
cularly g 61 d f could le drawn The 
natives were not to be conciliated, but 
enslaved The Spaniard was to be 
master, and the native was to work 
wholly and solely for his benefit. No 
Spaniard wantea to settle down m 
America. He merely wanted to go 
there, get rich in as short a time as 
possible, and return to bis native land, 







nglish parents to be bom on the American continent was given the 
alter the colony named in honour of the virgin Queen Elisabeth 


of the new countries with colonists 
from the old land, who would build 
houses, cultivate farms, multiply, and 
build up prosperous communities which 
would produce raw materials for export 
to the Mother Country, and create a big 
demand for manufactured goods from 
their old land. 

The French made a bad start more 
than twenty years before the English 


In 1 5f»2 a body of French Huguenots, 
fleeing from persecution, sailed for 
Florida and settled down on that coast 
But they soon quarrelled with the 
Indians, failed to sow crops for then 
own support, and, as Sir John Hawkins, 
the British manner, reported, 44 would 
not take the pains so much as to fish 
m the river before their doors, but 
would ha\ e all tilings 
put in their mouths 44 
The settlement soon 
broke up, but the 
next veai a larger 
party of emigrants 
followed They, how- 
ever, seem to have 
been of the snnu 
type, and quatiellcd 
among themselves 

French and Spanish 

'1 hi* n came the 
Spaniards, who had 
b< en warned of this 
I fug lie not settle- 
ment by the Fiench 
Court , whit h was 
hostile to heretics, 
and in a short time 
the settlement was 
at bickcd and utteily 
destioyed Those 
Huguenots wlioweie 
c a p t u l e cl w c. r e 
hanged Irom trees, 
with a lal>el at tat lied 
to each stating that 
they were hanged 
“ not as Frenchmen, 
but as Lutherans ” 
When news at this 
outrage reach c d 
France a daring 
young French soldier 
organised an expedi- 
tion and went out to 
Florida to exact ven- 
geance The Ficnt li- 
mcn seized the 
Spanish soldiers 
whom they found on 

Ebrfh ll* e h P ot - TP‘' ,,ded 

v them on the same 

trees, and attached 
labels stating that they were hanged 
" not as Spaniards but as murderers ” 
Meanwhile what were the English 
doing * 

In 1407, a Genoese pilot, John 
Cabot, who had settled in Bristol, 
obtained letters patent from King 
Henry VU to “ seek out, discover, 
and find M all hitherto unknown lands. 
He sailed away with two ships 
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discovered Newfoundland, and, coming 
back with information about the rich 
fisheries in the waters round the island, 
received the handsome reward of £10 
from the King's privy purse ! 

In the following year Cabot made a 
second voyage and is said to have 
sailed down the American coast from 
Baffin Bay to Delaware Bay. He 
certainly did not, so far as we can 
gather, explore the country, or occupy 
any part of it, but because he had 
discovered it England henceforth 
claimed all that part of the American 
mainland which Cabot had seen. 

The English people, however, were 
not yet ready to begin empire-building, 
and although Martin Frobisher paid 
more than one visit to North America, 
it was not until 1578 that 
Sir Humphrey Gilbert and 
his cousin Sir Walter Raleigh 
o b t a i n e cl a patent from 
Queen Elizabeth giving 
them authority to plant 
a colony. Let us honour 
these two great Englishmen 
lor their wisdom and fore- 
sight. They realised that if 
England was to thrive and 
expand she must have an 
empire overseas, so that her 
trade could ever increase. 

They were far greater men 
than any of the Spanish 
c o n q u e rors of South 
America, who had no power 
to see into the future and 
realise t ha i colouisat ion 
and trade were the secrets 
of true empire-building, and 
not the mere acquisition ot 
gold and silver. 

Two Empire-Builders 

Gilbert and Raleigh were 
not mere adventurers; they 
were scholars and men of 
taste and culture. They had 
s t 11 d i e d geography and 
navigation and they could 
write their thoughts and 
views in clear English. 

Further they were great 
pitriots, whose first aim 
was not wealth for them- 
selves, but fame and great- 
ness for their country 

Of course, in those days T . 
the ambition of all seafaring nc lte 
European nations was to 
carry on a profitable trade 
with the Far East, and what the English 
wanted to do was to find a passage to 
the East Indies and China along the 
north coast of America It was a north- 
west route Irorn England to the East 
that they sought, and that was the 
object ol much of their adventurous 
voyaging 

It is curious how religion was mixed 
up with trading in those days. Many 
of the advocates of increased trade, 
growing profits, and so on. did not 
fail to include in the great advantages 
which would come from colonisation, 
the conversion of the natives to 
Christianity. Some of them declared 


that this must be the chief motive ot 
any colonising schemes. All countries 
lying north of Florida, one writer 
says, “ God hath reserved to be re- 
duced unto Christian civility by the 
English nation." 

Colonies were also regarded as an 
excellent idea because to them could 
be sent from the Mother Country 
"vagabonds and such-like idle persons," 
who would then have to work to make 
a living. 

Having obtained his patent, Sir 
Humphrey Gilbert created a joint 
stock company, with merchants and 
other well-to-do citizens as share- 
holders, and in T583 a body of settlers 
in three ships anchored in the harbour 
of St. John’s, the Queen's patent 



C R 0 were found carved roughly on a tree 
they had been done in great haste 

was read in the presence ol all, and the 
territory within a radius of 800 miles 
was claimed in her name. The oath of 
allegiance was administered, and the 
arms of England erected. 

This was the first English colony, 
and the very beginning of the British 
Empire overseas. Newfoundland is 
thus the oldest of all our Colonies. 

There were 200 men, including some 
craftsmen, in the company of colonists, 
but soon quarrels broke out, many 
became sick, and Gilbert had to take 
his company on board again and set 
sail for England. It is a sad story, for 
on the return journey the ship in which 
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he was sailing foundered at night, with 
all on board, and that was the end of 
the first British Empire-builder. 

But though Gilbert was dead his 
work went on. In the following year 
Sir Walter Raleigh obtained a new 
patent and sent an exploring expedi- 
tion across the Atlantic. Instead, 
however, of going to the bleak shores 
of Newfoundland, the party sailed 
farther south and landed on the island 
of Roanoke off what is now the North 
Carolina coast. They took possession 
of Ihe island in the name of Queen 
Elizabeth, and then returned to Eng- 
land with a very glowing account of 
the genial climate, the rich soil, and 
the rumours they had heard from 
natives of stores of gold and pearls. 

Queen Elizabeth was in- 
terested, and h e r s e 1 1 
suggested the name of Vir- 
ginia, as a memorial of her ; 
u 11 m a r r i c d state. She 
appointc d Raleigh the 
Governor and made him a 
knight. In 1585 a party ot 
107 settlers sot sail in a ileet 
« of seven ships under the 
command of Sir Richard 
Grenville, to form a colony 
in Virginia This was to be 
under the control ot one of 
the party called Sir Ralph 
Lane, but lie proved to be 
a very unsuitable man. 

Early Troubles 

The voyage was made 
safely, and the colonists 
landed on Roanoke Island 
They at once built a iort, 
the site of which can still In- 
traced, and which is now' 
maintained l>y the United 
States Government as a 
public park. 

Grenville wont back to 
England, leaving the col- 
onists behind, but they, 
instead ot cultivating the 
land and producing food and 
wealth with which they 
would be able to trade 
with the Old Country and 
buy the things they needed, 
began to seek for the 
precious metals and were 
. . . soon quarrelling with the 

as thoug natives. Before very long 
they frightened off the Red 
men, on whom they were 
dependent for practically all their food. 

However, Sir Francis Drake, cruising 
along the American coast with 23 ships, 
chanced to call at Roanoke Island, and 
was willing to give them supplies of 
food, although he had none too much 
for his own use. At this moment a 
terrific hurricane sprang up, and Lane, 
apparently alarmed, decided that the 
whole colony should return to England. 
Drake took them back, and they 
arrived in July of the same year. 

The colony had left only a few days 
when a relief ship, which had been sent 
out by Raleigh with fresh' provisions, 
arrived off Roanoke Island. It was 
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surprised to find the island deserted. 
Two weeks later Sir Richard Gren- 
ville passed by, and he, too, was dis- 
appointed to find no one there. But he 
landed fifteen of his own men and gave 
them provisions to last for two years. 

Meanwhile, Sir Walter Raleigh, in 
England, had not been idle. He had 
chosen another group of settlers, and 
these set sail from Portsmouth on 
May 8th, 1587. The party included 
seventeen women and nine children, 
and the colony was to be ruled by 
John White, an artist, and a dozen 
assistants, who were handed a charter 
for a city which they were to found in 
Virginia, to be called the "Citie of 
Ralegh.” 

Arriving at Roanoke, the party 
could discover no trace of the fifteen 
men who had been left there by Sir 
Richard Grenville, except the skeleton 
of one man, who, it was clear on exam- 
ination, had been 
murdered. The 
colonists took pos- 
session of the lort, 
built rough cabins, 
and start ed to dear 
land on which to 
grow food. 

Virginia Dare 

On August 18th 
was born the first 
child of English 
patents to begin 
life on the Ameri- 
can cold incut. She 
was the child of 
A 11 a 11 i a s a n d 
Eleanor Dare, and 
was the grand- 
daughter of Gover- 
nor White. A week 
later she was 
christened, and 
was given the 
name of Virginia. 

A few days later 
some of the com- 
pany, including 
Governor White, 
set sail for England 
in order to obtain fresh supplies which 
they were to bring back in the spring, 
but when they reached home they 
found England preparing to nice* the 
Great Armada of Philip of Spain, and 
so there was no time or opportunity to 
attend to the needs of 4 .he colonists. 
It was more than two years, therefore, 
before a relief expedition could set out 
for the little settlement on Roanoke 
Island. 

Alter a voyage of five months the 
ships came in sight of the island, and 
everything seemed all right, for smoke 
was seen rising from the shore, an 
apparent sign of the presence of people 
there. Two boats were sent to the 
shore, while the ships fired their guns 
to attract the attention of the colonists. 
The party in the boats rowed towards 
the smoke and found that it was due to 
a forest fire, but nowhere on the shore 
wasr there any sign of their fellow- 
countrymen. 


It was not till the next morning that 
they attempted to land, and then a 
sad thing happened, for one of the 
boats was capsized, and seven men 
were drowned. The other men landed, 
sounded a trumpet, and sang English 
songs, but there were no signs of life 
on the island. 

The houses had disappeared, and 
search suggested that the island had 
been visited by savages, for Governor 
White tells us’ that " about the place 
were many of my things spoilt and 
broken, my books torn trom the covers, 
the frames of some of my pictures and 
maps rotten and spoilt with rain, and 
my armour almost eaten through with 
rust. This could be no other but the 
deed of the savages our enemies, who 
had watched the departure of our men." 

The fort was deserted, and there was 
no indication of what had happened. 
No bodies or skeletons were lying about, 


but it had been arranged that if the 
party had to desert the fort they would 
carve upon a tree the name of the 
place to which they were going, and ii 
danger had threatened them they would 
add a cross. 

The letters CRO were found carved 
roughly on a tree as though they had 
been done in great haste, but there was 
no cross under them. The CRO was 
supposed to refer to another island 
fartner south called Croatan, which 
was the birthplace of a friendly native 
named Manteo, who had lived with the 
colony on Roanoke Island and had been 
baptised. 

The End of the First Settlement 

Governor White, referring to the 
damage he found on Roanoke Island, 
says, “ Although it had grieved me to 
see such spoil of my goods, yet I 
greatly joyed that I had found a certain 
token of their safe-being at Croatan, 
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which is the place where Manteo was 
born, and where the savages are our 
friends." 

For some reason which we do not 
know White does not seem to have 
sailed to Croatan to see if the colonists 
were safely settled there. He returned 
to England, and when next Croatan 
Island was visited by English ships it 
was found to be deserted. There wen* 
neither English nor natives on the 
island. 

That is the end of the first English 
settlement in America so far as the 
records tell. We know nothing what- 
ever about what happened to the 
colonists, including little Virginia Dare. 

In tie* next dozen years or so Sir 
Walter Raleigh is said to have sent out 
at least six expeditions to search for 
Hit* missing English settlers, but no 
definite news could be gathered. The 
searchers, however, picked up rumours 
ol white p e o p 1 e 
living in what is 
now North Caro- 
lina, a n d w h e 11 
Jamestown was 
settled by English- 
men in 1007 Cap- 
tain John Smith, 
who took the party 
there, heard that 
there were earlier 
settlers living 
somewhere inland. 

Old Traditions 

It was said that 
they had gone into 
the country with 
native Croat ans 
led by a Croatan 
chief ; that some 
of them had been 
killed and a few, 
including a little 
maid, had escaped , 
that the natives 
had learnt from 
the white men to 
till the soil and 
build houses, smelt 
copper and make 
weapons ; and that in the tribe there 
were some members who had blue eyes, 
and men who wore beards, which 
Indians never wore. 

A century later Croatan traditions 
declared that the Croatan people were 
descended from Englishmen, .and it was 
said that m their Language were many 
English words. When the War of 
Independence came the Croatans joined 
the English side, and proudly claimed 
that the»r laws and religion had come 
from their English ancestors. There 
are also legends of a little white maid 
who grew up into a beautiful girl and 
was changed into a white roe. 

It is said that even to-day the Croa- 
tans have preserved certain English 
words in their speech, and that a 
number of their family names are the 
names of men and women who formed 
a part of the lost colony. 

We shall probably never know the 
true facts, but it is quite likely that 



The Pilgrim Fathers landing on Plymouth Rock. From the painting by Lucy 
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some members at .any ra.tr of the 
1 nghsh colony on Roanoke Island 
travelled either willingly oi as pit 
sorins with the ( roatan tnla sme n 
inianel and that little* Vugmiu Dan 
was one* oi the party it was a 
remiantie though sad beginning to the 
great British T mpire which was to 
thrive ho gloriously in latei years 
After |ame*s I eame to the throne 
other expeditions went to Virginia and 
a eolonv was started at Jamestown 
named aftei the King It giew f or a 
turn and then trouble, with the 
Indians occurred and i *ioo sertlers 
wen massatieel It was a long time 
before* the* colony ueentred from this 
disaster and began to grow steadily m 
wealth and population 

All these* settlers had gone from 
1 ngiantl with one oi two purposes in 


F nghsh town irom wind) they had 
sailed Plymouth 

l hat was the real licginnmg of the 
British Lmpire as we undeu stand it 
The party of Pilgrim Fathers, number- 
ing a hundred included men women 
and eluldiem and they made up their 
minds to establish a real home beyond 
the seas and build up a community 
relying not on gold but on mdustiy 
How well thty succeeded we know by 
the* condition of the United States 
to-day, with its 1 $7 million inhabitants 
It is strange, howevei, to think that 
those* people w ho had fled from I* nglanel 
to avoid persecution should themselves 
have become persecutors m their new 
country 

As the years went by Englishmen 
and Siotsmen went out to all parts of 
the woilcl settling down and budding 


whatever agamst him, but after an 
unfair trial at Winchester, m which he 
made a magnibcent defence he was. 
condemned to death On the very 
scaffold a reprieve arrived, commuting 
the death sentence to peipctual itn- 
pusonment 

Kale lgh unnamed m the lower a 
pnsonrr for thirteen years during 
which time he wrote a numbe r of books 
that are now t lassies the chief bang a 
histoiv of the woild of which only 
the first volume was pubhshc*d It 
was supple ssed as lx mg “ too saucy 
in censuring the acts of kings ' 

in 161b Kahigh was ldcased from 
the lower m older that lie might lead 
an expedition to the Orinoco River 
in starch of a gold mine It was an 
unfortunate expedition and was dogged 
with disastei Stoims ele»seition anei 



The Pilgrim Fathers holding their first meeting in America on Sunday, January aist, 1621 From the painting by George Schwartxe 


their minds eithtr adventure or gam 
Hut m 1020 a band of settlers sailed 
bom Plv mouth for America with an 
entirely now idea lhc*v weic Puri 
tans who wore suffering peise i ution for 
then faith and they decided to go to 
a new hud and settle down there 
making a ]x*rmanent home for them 
selves where they eould wen slup in 
peace fiee from jwrsecutiun they 
are* known m history as the Pilgrim 
1 athers and the ship m v luch the*v 
sailtxl was called the* Miyflower 
They landed on thr coast of what is 
now tlu* State* of Massachusetts and 
we tan still set* the stone on which 
they first stepped ashen c Like pa 
triotic J nghshmtn they called the 
country New England and founded a 
town which they named after the 


up thriving communities, and bunging 
trade and wealth to the Mother 
( ountry 

Pool Ralugh s fate was even more 
tragic than that of his kinsman Sir 
Humphrey Gilbert He had spent 
/40000 of his own money m trying 
to lolonisc \1rg1ma, he had givern 
England and Ireland the potato and 
tobacco and all the reward he got 
from his ungrateful Queen was that 
she put him in the Tower of London 
because he wanted to marry the lady 
of his choice, who was one of her maids 
of honour 

After four years Raleigh was released, 
made various other expeditions, and 
then when James 1 came to the throne 
he was accused of being mixed up m 
a plot There seems to oe no evidence 
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disease all occurred, and Raleigh him- 
self was laid low with fe ver While he 
was ill some of his ships sailed off on 
an expedition and burnt a Spanish 
town, and Raleigh s son was killed 
The unfortunate* Sir Walter had to 
return to England with the news that 
the gold mine had not lx*en found, and 
tins so angered the meanest king that 
has ever sat on the English throne that 
he ordered Raleigh's arrest and had 
him beheaded on the old sentence 
It was a dastardly and despicable 
deed James would lie branded as a 
coward lor this one act alone 
Sir Walter Raleigh, on the other 
hand, will ever live in the hearts of 
Englishmen as a great patnot, a cul- 
tured gentleman, and the real founder 
of the British Empire. 






Wonders of the Sky 


WE ALL TRAVEL MILLIONS OF MILES 

Have you ever been abroad or do you travel about much in your own country ? Perhaps not Y ou may rarely 
leave your own town, yet you arc a great traveller. In the course of a year you lourney hundreds of millions 


of miles 


W m n you get out among the tic Ids 
in the country 01 on the lulls 
how \eiy ejuict and still tvu\ 
thing sums ospu tally in the evening 
\ct \ou and tin field and the trus arc 
lushing thiough sp u c at hunduds ot 
miles .in hoiu 

Plunk of this for a monic nt Hie 
I irth turns lound on its axis once in 
c\u\ 1 4 houis if id is it i> about 
^5000 miles Touml at the 1 (junior 
am bod\ standing on the 1 c|ii itoi is 
lushing lound at ovu .1 thous ind miles 
an horn then the 1 irth is ru hmg 
touikI the Sun in its 01 hit at T.S 1 miles 
a second w Inc h is t eju il to ovi 1 (>f > 000 
miles m hour and fur the 1, the Sim with 
tlic 1 at th ind the icst of lus f.imih ol 
pi i lie t s is 1< mug thiough pae e. in the 
dilution of tht star \<ga at about 
jo oi>() milts an horn 


ps this perplexes you, but the mystery is 

A bov h mu isle < p in bed is not n ally 
still he i*> tiav tiling thiough span at a 
thousand times the sj red ot an 1 vpioss 
tiain It he were to In ill in bed foi 
tluec months he would 1ra\ el ibout 1 1 5 
million mile s lound 1 he Sun in that turn 

\ m in \v is once fenced b\ illness to 
keep to Ins bed toi tourtuu v c *ir -> and 
dining 1h it time he had to lie on lus 
btek He the n» fen lunate 1> , utovc u d 
but (lining those I0111 tun uarshe liad 
betnagie it traveller toi be h iel cove led 
.i distance ot ovu eight thousand 
nullum miles 

\ e 111 ions thme w is that he did not 
know he Ji id bun limiting and 
perhaps the bo\s and prls who are 
ioiirtc e n \ t ais old and an reading the se 
line 1 elo not know that t lit v too hive 
travelled a sinulai distance since th* y 
we 1 1 l >01 n 


x plained below 

M lamillt Hamminon, the* gre it 
hrineh aslronomei, reierrmg to this 
fact, sa\s We trivil on and on 
perpetualU e lined dong thiough 
Space on the most ptrteet ol motoi 
vehielts, piojHlkd b> 1 lone stionger 
than steam moti lrusistible than 
eke trie it v I lus motoi e 11 tint hit iks 
all retouls n the faith vvlueh iates 
thiough mtmilv tit the rite ol mem 
th in 1 million anel a halt mile s .1 el ly 
or t>\ e t t jghlctn mile s a *-e eonel elt -*e rib 
mg a v a-*t e 111 vt lound t lie Sun w hie h it 
t ike s 1 ve 11 or d ivs to accomplish 
Its speed is thus ne n l\ 1 le>o limes 
moie than tint ol an ispicss It un 
As such j tiain goo*, 1 100 linn 1 ister 
than a toitoisc it would be like set 
ting a tot toi st to 11111 aftu an expiess 
tram if wt could sc nil a locomotive 111 
pm suit of thf I nith through Sp ice 




Here is a boy asleep m bed. How stdl he seems. Yet he is travelling more than a thousand times faster than any express train could 
go Even the 3,000 miles-an-hour speed of supersonic rockets is a snail’s pace compared with this boy’s, for he is travelling more 
than a million and a half miles a day with the earth in its journey round the Sun 
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MAKING A GREAT MAP OF THE HEAVENS 

Maps of the heavens are made as well as maps of tin Earth but these are even more difficult to prepare than 
terrestrial maps Astronomers all over the world are at the present time engaged in making a great star 
map of the cntue heavens, arid here we read something about their stupendous task 


W in \ w< rum mix r tint u < irrliu/ 
to son i< Mionmmis there ire 
A*- m m\ is _ noo million st us 
in tin Iuimii v\ c c in uml( i tmd 
whit i \ i\ diifii nil in ittc i it is t » 

mik< i in ip ot t lie kv In th< nil 

(liVs Ik fou the in\u ti m « 1 th< tele 

cope when men win <ii pc ml< nt upon 

(hui tinudcd ( \ ( ulil md n I \ ihout 
-t ooo t if i mid t x ( ( n ii >ni t h< 
Noitliun lUinisphiu it wt n >t s > 
ill H h ult to m d i i m ip i t hi 

A Dating Thin? to Do 

( )m of 1 he 1 i t t< itti n f t 
w i Hipj irclms n ist 
Iim d it khc d< m r< tl i 
Ik ton )( us u is 1 in 1 1 \ i 
i i \t i \ d inm t Inn t i I 
t in h< n in hit 1 1 in 
i \inl Ilij } mini 
othf i n< w st u hi 
md i< < ii dim l\ I 
thiiii^ whuh < vni in 
i f. I w > n 1 < 1 lx 
pi i s 11 til pi II >us t 
i imtnt t ili ih t ii 
for postu it \ di \ i 
mg instrum nt I>\ 
iv huh hi i nil noli 
tlu p i it n n md 
magmtud >1 i ii I 
xlai so th it it umld 
l* i tsily disi (imd 
not only uJictlui 
the \ (lit 1 II W( i 
horn but whithu 
my of tlu m tnovul 
tin hi i\< ns lx m 
thus left is m m 
hiutinu to ill it 
anyone hi mid lx 
found competent to 
ltceivc it 

7 Ik invention ol 
Iht teli scope how 
t vni made a i u at 
i hnnge 'md hi ought 
within hum m light 
hundreds ot thousands ot stus which 
had not bten seen lx fou 

J hi task ol mapping the heavens 
new steimcl too gie it and little wis 
clont m tlu mattu but in 1O7 4 a great 
1 nglish astionomei John I latnstted 
whnbdcinu tin first \strononur Ko\al 
pointed out that the re were 110 an uraii 
maps or catalogue ot stais b> which 
seamen could find the longitude at see 
Chillis the Second on heuing this 
decided that the omission must be set 
right at ome and so (rieeiiwuh 
Observatory w is built and 1 lamstetd 
was put in charge so that the work 
long neglected might be done He 
made the hist modi in star nup and 
did splendid work which was improved 
and added to b> Ins sueeessois 


In tin se 1 11 1 > stir m ips however 
only the brighter stir-* could be 
Ich iti el mil then posit 1 ms nn isure d 
It y\ is 1 tedious business but the 
invention of phntngiaphv proved an 
dim st untold bit sin to istronome rs 
H\ i\jii p loru exposures they were 
d)U to ,.ct actuiitc maps of puts of 
the lu ivins wlmh included not onl> 
tin blight stats but tn im th it we^rc 
t )< i mil t > be se 1 n by the hum m eye 
even through i luge Ult->ceipe 

Hut while in ips of puts of the 
he iven lie very useful in then v\ i\ 
md 1 mbit 1 foul ile il ol mfoi tuition 
t 1 < git me cl it w is hit tint i com 
}Ub 111 ip ot 1 lu he iv us w is net did 

II >v\ lould this lx mi h ? \fte 1 i lot 
I di 1 11 i)ii md m «,oti ition it w is 

III in id m iSS th it 1 uuinbti of the 
Ii » bin ibsi 1 \ itone s m ell He Tent puts 
d tin woi Id should divide up the work 


course ot \cars of particulit parts of 
the heavens I he photogiaphs ate 
to be limfoim in chaiactei so tliat 
when thi total numbtt arranged tor 
has been finished thc\ can be pieced 
togethei to form a complete chart of 
the he*a veils 

The great work was still going on in 
1052 because new and more powciful 
tclesiopes bung more stars into view 
Ciicenwuh and Oxford observatories 
which took their part m making the big 
map have finished then tasks 

When the map is completed thcie 
will be no fewer than 30 000 star charts 
which if placed one above the other, 
would make a pile 30 feet high and 
would weigh two tons It has been 
muc h more difficult to got the southern 


heivens mapped linn the noitliun 
foi there aie fewer obsc rv atones suit 
ably pliecd in the Soul he 1 11 Hcmi 
sphere but the woik is goum on and 
alii id) ihout twenty million stais h ne 
had flu it photo jnplis tike 11 Alto 
ge the 1 eigiitce n obscrv it 01 ic s ha\ e 
unde i taken the woik 

Hut t hi woik is not done wlun tlu 
photogriphs are tikin I he ])ositions 
ol the stars hive to be me isuri ii and 
iicoiclid jn a 1 ital >^u< Phot 0^1 iptiin^ 
the hcivins for i puiposi of tins kind 
is a yity diiteient thm r bom tdkin^ 
photo 1 tplis of piopli or plum on tlu 
I Util 

it is import int that the nlitivo 
biujitnissc', of the dilh 11 nt stai 
should be itc ended on Ihi photn n i 1 pin 
pi ite Hut this I-* tl 1 (fie ult is tin lib 
I rolcssoi H II I utne r ot Oxf >1 1 win 
h ul 1 \ uat clc il t ) do with tin in ikm^ 
of the 1 nghsh st 11 imp ivpliuud 

Dlfllculties o! 
Photogiaphy 
How lie we T 
nn isuie tlu bnjit 
ness of sins phot > 
^laplne illy lu 
asks In ippiouh 
mg m\ nn lsuu nu nt 
of el it ft 1 1 lie e s vm 
11111 *t in st s itisty 
omse Ives that wi 1 in 
n cognise (ipulity 
lit us define is ol 
iijud photographic 
m\»uitudc Iwo stars 
which impress the 
samt plate equally 
in the same tirnt 
and wt nci el p> no 
farthi 1 to encountei 
trouble Suppose we 
pick out two stars 
by this fult Will 
the> remain equal if 
w6 substitute a 
different plate ? Ihe answer is tn the 
negative for if one of the stais be a 
red stat and the first plate be isochro 
matie we shall find the image of the 
red star much fainter on substituting 
an ordinary plate 

This question of the colour of the 
stars is not however the only difh 
culty for Professor lurner goes on to 
point out that two stais shewing 
similar photographic images on the 
same plate may be made to give dis 
similar images by slightly turning the 
telescope so that the images fall on 
different points of the plate or bv 
refocusing the telescope when resuming 
observation the next night 

Ihe apparent photographic magni 
tude may thus depend upon the 


1 li i m q 
>1 m 1 v\ h 
1 c 1 lit 111 \ 
11 n l< 1 
mil 1 liny 
wiit< I th 
lie b d y 1 m 
f ti u 111 lu >\\ n 1 ( 
venfmt I 1 




These pictures show how the planet Neptune was found After the discovery of 
Uranus in 1781 astronomers found that that planet s orbit was affected by some 
unknown body, and they indicated where this body ought to be Search was then 
made, and, sure enough, on September 23rd, 1846, the planet Neptune was seen 
When the existing star map on the left was compared with the section of the heavens 
it represented, a new shining point was seen, as indicated by the arrow in the right- 
hand picture, where in the chart nothing existed This proved to be Neptune 
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distance of the star 
from the centre of 
the plate and upon 
the pirticular focus 
select tel tor tint 
pliU To decide 
then fort the m igm 
ludis ot the stars 
u li u h ait photo 
gi ipht d is very dith 
cult indeed 

Counting the Stars 

It is intt it stui^ to 
know th it Hit < ount- 
in of the stiison i 
pi il< i \ti\ import 
mt opt i 1 1 ion is 
ii s u 1 1 1 v done b\ 
ITU II) ot l dlVltl 
known is i l>i II i<n<l 
111 Ll kf i it is i in dl 
ippuitus whuh is 
h< Id in th h mil ind 
is pr o\ i di (I with 
spun On pii ssmg 
tin si tin nunihiis 
how n on the f i< c ot 
Hi i] p u it ns i h mgi 
bv i unit ind tin 
< on mi i tin d 1)\ 
i si m ut < 111 1 s 

Pr iltssoi 1 in n< i 
till us 1 1 1 h i i 
hum iiuislv th it oik 
> 1 t Ik istmnomti 
who v\ is t ikin r i 
shu in thi chirt 
li id mi ip nt his 
\ outli b\ ]» 1 \ \ i n t, 
billi uds mil itioid 
m,. I\ 1 ni v\ ol tins 
MPHitus lh mw 
liow list lul it would 
bt lot counting tin 
st irs in photo; i iphs 
tot while the ristnmo 
mi i w is nio\ mt tin 
pi iti undo a micio 
scop< with one hind 
lu con lil ni ik( the 
mass u \ ( licks on 

tlic ipp trains with 
the ol lu i without the 
nutssity of moving 
his c /t fiom the 
microscope 

Billiard Markers 

I^oft ssoi 1 u i ii t r 
says that quite a 
number of billiard 
markers 1 have bun 
exported to distant 
istrononncal obser- 
v it ones where then 
arc as a mattci of 
fad no billiard 
tallies 

1 he number of 
stars on the different 
pi ites vanes enor- 
mously On some 
there are as many as 
5 ooo while others 
show fewer than a 
hundred The richer 
plates are those ot 




"mm 




Part of the preat star chart of the entire heavens which is now being made by 
astronomers all over the world The chait is divided into squares as shown and 
this part, given by courtesy of the Royal Astronomical Society, shows the stai 
cloud in Sagittarius The difficulty of countn the stais m the map can be imagined 
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The earliest known star map made by Egyptian astronomers 3,400 years ago 


re gums in the Milkv 
VV ix 

It was hope 1 tn 
t ik< i sin cession of 
photogi iphs it dllttr 
mt timis so is t) 
uttird m\ dmitis 
111 tin bughtiuss ol 
st irs nid so on but 
u nt ort 11 n Uth tin 
t vpi list is so f ll ii 
th il onh tlu nt lui 
umuisitics ut lbl 
to i it 1 \ out tilt wink 
th it w is pi mnul to 
its full 1 vtt lit In 1 
( t ut 111 ^ s tinn how 
t\«t wilt n ]>lol)|i)l\ 
tht wholi ol llit 
hi i\< ns will i K nn bt 
pholngi i])lu d it ni i\ 
ih possible 1 >\ 1 nm 
]) II III*, tlu tw ) 111 lps # 
to di tti I ino\ ( mt n 4 s 
tin >n* tin st 11 s 

Stai Positions 

l In (list uu t s bt 
twit n us md tin 
st ll •> 111 SO f|( it 

th it h u nth t d of 
millions ot milts mil 
in some t ists thou 
s mds ot millions ol 
units must bf tin 
ds< d bt ton w< t in 
dt tut m\ tppu 1 
< bit dillt it tit t in th 
position ot l st 11 
Souk st irs howt vt 1 
n si c 11 to h i\ 1 
shift d Ihtn posi- 
tion slightly alti 1 ti 11 
m irs ]Kihips oik* 

out ot < u 1 \ hundiul 

1 x mu rial 


A Special Camera 

1 01 the tdktng of the 
phot of, 1 iphs ioi tin 
gre it stai in ip a spa 1 d 
1 mu 1 t was tksigm d 
It is diivtn by 1 lock 
work vt 1 v tie litdtt l\ 
id lusted so thit it 1 in 
follow the app irent movi - 
incut of the stars m tin 
skv corresponding to tlu 
u tu d movement of the 
1 nth in 1 thus keep tht 
particulxr section that is 
bi mg photog 1 iph 1 d 
alwi>s in tlu saint rel 1- 
t iv < position If this time 
cairn ra were not usal 
tlu stirs would appear 
as lints 

While the popular 
name oi this production 
is lhc (treat Star Map 
astrt momers dcsci t be 

it by the much moic 
technical name of tlu 
Astrogi iphic t halt 
Astrogiaphic is a name 
mode up from two 
Greek words meaning 
50 star and writing 




THE KING OF BEASTS BEFORE & AFTER A MEAL 



This fine photograph shows a magnificently maned lion waiting for its dinner. A full-grown lion nine feet long from snout to tip of tail 
often stands over three and a half feet high, but longer lions sometimes show less height. A menagerie lion that measured ten feet was 
only three feet two inches high. Lions seem to be deteriorating in size. Nowadays one is rarely^found weighing more than 500 pounds, 
but seventy years ago specimens used to be shot weighing nearly 600 pounds. The male lion in addition to its mane has a brush of long 
hair at the tip of the tail, and in the middle of this brush at the very extremity is a small horny growth known as the “ thorn ” 



In this photograph we see the same lion after its meal. Animals generally sleep after they have fed well, and this specimen in the 
London Zoo had eaten a very good meal. In captivity lions are fed on joints of horse-flesh or beef, but in the wild they catch living 
animals. In Africa they prey upon antelopes, zebras, buffaloes and giraffes. In India they feed on deer, antelopes, wild pigs, cattle, 
horses, donkeys and camels, while in the oak forests of Persia their staple diet seems to consist of wild pigs. Sometimes they will prey 
upon carcasses in an advanced state of decomposition, and have even been known to devour elephants that had been shot and were in 
a state of great decay. Such a meal, however, is rather exceptional ; lions prefer to catch their prey alive 

644 






THE LION AT HOME AND ABROAD 

The King of Beasts is a magnificent animal, and its figure has often been adopted by nations as a symbol of 
strength and courage. Many qualities, however, have been attributed to the lion which it does not possess, 
and here we read some facts about this great cat, which should be known by all Nature lovers. 

T hat the lion from his appearance courage, there can be no two opinions lioness and cubs are only allowed to 
deserves the title of King of that a male lion, with a tine mane, share in the meal when the fat hr r has 
Beasts will scarcely be disputed ; is the most majestic of all animals, finished, 
whether his character and courage are and is a worthy symbol of kingliness. The bones are left to the hyenas and 

equally deserving is a matter of dispute. All male lions, however, do not have jackals. Sometimes these animals. 
For centuries the lion has l>een manes, for there is a maneless lion that while finishing up the lion’s meal, are 
regarded as the symbol of bravery, and is found in Senegal, and looks like a themselves pounced upon by the king 
men spoke of King .Richard the First lioness. of beasts and devoured. At times the 

as the Lion-hearted because that was The lion is a swift beast, and can for lion becomes a cannibal and eats his 

the best description they could think a tune at any rate keep up with a own relations. 

of for a really brave man. galloping horse. One has been seen At one time lions lived in Europe, 

Dr. Livingstone and other travellers, to start chasing a gnu when it was and their remains have been found in 
however, tell us that the Hon is anything 1,500 yawls away, and soon catch it ; Great Britain. But that was before 
but brave and daring. Livingstone and it mud: be remembered that a history came to be written. At the 
savs that with the aid of dogs he tried gnu is not a slow-moving animal, present lime they are found only in 
to persuade one that he had chased Generally, however, the lion lies in certain parts of Africa and in south- 
ing some reeds to come out and show wait and watches till its prey comes west Asia. In living memory, however, 
himself, but the lion refused, and Sir near, when it springs out of its hiding- an occasional lion has been shot within 
Samuel Baker tells ib that on one place behind a rock or in a thicket, a few miles of Tangier, 
occasion one of his Arab hunters, and fells the victim with a blow, seizing Lion hunting has always been a popu- 

meeting a lion, marched slowly forward, it with both talons and teeth. lar sport, and we find among the ruins 

when the animal, instead of rushing to The male lion seems to be a good unearthed in Mesopotamia many seulp- 

the attack, as might have been ex- father and husband, and when the tures depicting the Kings of Assyria 
peeled, crept like a coward into the lioness is nursing her cubs he brings hunting these animals. Even now 
impenetrable thorns and was seen no his mate and children food. He is lions are found in that country, 
more. also quite bold in defei ding his house- It is believed that present-day lions 

Another famous lion hunter, Gordon hold from attack. The cubs when are smaller in size and strength than 
Gumming, with mounted helpers and born have mottled skins, but as their ancestors. A lion now measures 
n pack of dogs, drove n lion for hours they grow up the spots disappear, about nine feet from the nose to the 

from shelter to shelter by a river, and ami they become like their parents. tip of the tail, and weighs about 500 

the beast tried to get away by swun- When the family goes out hunting pounds. In captivity it sometimes 
ming the stream. Other travellers. the father leads the way, and it is he lives to fifteen years, but wild lions 
however, tell a different story and who strikes down the victim. But his are believed to live tor thirty, 
declare that the lion can be both bold chivalry then teases for a time, for The skeleton of a lion is very little 

and fierce. generally he growls to keep the family different from that of a tiger. The roar 

Whatever may be the truth about its away while ho eats his fill, and the of the lion is a fearsome sound but it 



When the lion sleeps it usually lies on its side, as seen in this photograph taken at Whipsnade, Bedfordshire. In the wild state lions 
ftenerallv sleep during the day and only go prowling in search of food and drink at night. In captivity the male lion has a much finer 
mane than he does when wild. Wild lions are very often mangy, and far less impressive than the animals kept in captivity 


*>45 





WONDERS OF ANIMAL AND PLANT LIFE 


is not intended to «tnk< bar into othit 
mmials it is uallv » recognition t ill 
or chdltmu 1o its It Hows 

Lions idiilv ill uk nun imltss 
tln\ m wounded or huimr\ but 
some time s 1 lu \ seem to become mm 
c 1 1 1 rs bv pic h n tie * J lit ( * mu \\ u 
ilni of l g md \ si\s. When lions 
colln tnel\ t ike to m m killing tlx 
t nnt in tlu lr blood is n it m ill \ p i<- ■* cl 
on to then oltspum. tlu u h tin new 
M ik t iimns in i\ not n< c « ss ml> thspl iv 
in m killing tend ncie*- to in both 
I lu tout Iiowcxm is l\im hi mm! 
(\\ iilmi- m oppoi 1 unit \ tr> iispl o 
Its If * 

We haw pn Inhlv lu ird ot th 
M millet < i I i\ < t lu stoi\ < I 


and threw his .urns round the lions 
ntek Hut tlu animal dialed him 
outside iiici tiu n his c otnp inions heard 
a ft trl ul stiup 1< and fin ill v there 

w is lit IK t 

Hu ik xt night ( oloutl 1* -Lt It rson sat 
up in i titt nt »r the tent hoping for 
the honsutinn but nothing h ippe ned 
md the n \t morning it tianspired 
lint it li id bioktn into ai iot 1 u i tent at 
tc imp sound time iw i\ indtamtd 
oil i sleeping woikinm Hit < oloiu l 
on the following night tin retort took 
up i position m u this tent but the 
lion sc i/td a we tun e 1st whe ir 

I lie \ moils e imps weic st it tend 
o\ti i di tune of some si\ti e n miles 
md tlu ( iintutg lions sum to h ivi 


dull thud, as though some heavy animal 
had jumped over the fence 

It was very d irk and Colonel 
Patterson proposed to go outside and 
lu down on the ground so that hi 
could sto better should a lion come 
m the elneetion of the wagon His 
companion however persuaded lnm to 
uni un inside and fortun ite it was that 
lu did so foi at that very moment 
although iKithet knew it the lion 
was st dkmg them 

Both me n thought tlu\ could sec a 
iluk object mowng outside but said 
nothing Ihctc was mte use, llenu for 
a siiond or two ind then with a 
sudden bound i huge bod\ spt ingatth 
open doorw i\ 



A striking photograph taken from an air mail aeroplane travelling between Casa Blanca in Morocco and Dakar in Senegal The solitary 
animal was making its way across the sand among the mountains of Southern Morocco and its footprints can be clearly seen The pilot 
observed the lion while looking out and came down below his normal flying height in order to obtain a good photograph 


whoso e s< ap iel< s w i-» once miriUd 
m the House of Louis I hov weic 
two anim ils th it held up the building 
ol tlu lailw i\ at Isi\o in Ug md i lot 
sew id weeks m the closing \t irs ol 
last icntm\ Night ifti i m^ht tile v 
w ou’d wsit the e unj) of tlu nitivc 
woiknun ind e iri\ oit then wetnns 
lioin the tents t itmg them close bv 
when the ciunehin< ot Hie bones could 
be elistmeth lie ltd b^ the te Milled 
c omt ult s of the \ i< tims 

< e lone 1 lMtterson who was m e li ugt 
of tlu woik tells us t)i it one oi tlu 
lions cute led the tent ot his Sikh 
jcmadai who slept there with hdf a 
eleven othei woiknun About mid 
night the anim il put its lu id tn *it the 
open dooi inel sei/cel tlu jemidir 
by the throat lie shouted lad go i * 


made a piaetiec of visiting a different 
e amp e ich night 

One man had a mirvtllous escape 
He wis asleep in his tent when a lion 
broke m and se i/ed not the man but the 
mat ti ess on winch lit was sleeping 
md made off with it the man receiving 
nothing woise than a flight 

\fter anotlu i m m had been dragged 
from his tent and caint'd off by a lion 
the colonel and a eompuuon hid a 
goods wagon move cl to a siding and 
decided to sit uj> and watch foi the 
m it Hide r J lie officers enteicd the 
wagon and had the lower half of the 
dooi closed but le ft the upper half wide 
open so th it they e oulel se c out For 
an houi oi two all remained cjuict and 
them about midnight a twig was heard 
to snap \ moment later there was a 

646 


! lu lion * ” shouted Colonel Patter 
son and both men hied simultaneously 
Not a nionn nt too soon for in another 
second the brute would assuredly have 
landed inside the wagon 

On one occasion a lion held up a 
railway station so that a train eould not 
start , the stationmaster and sign liman 
bail leading themselves in the station 
building for man\ hours 1 ventually 
the two man eatcis who had born 
responsible for such a reign of terror 
as to cause a strike of t he workmen, were 
killed, but only after many eraek shots 
had been c nlisted to assist m the hunt 
The lions had the honour of being 
referred to in the House ot Loids by 
Lord Salisbury, the' Prime Minister, who 
told the stdry of how they had held up 
the work of the Empire for three weeks 



THE LION AS SEEN IN ITS NATIVE HOME 



It was long stated that the lion never climbed into a tree and many a traveller’s life has been saved by ascending a tree into which the 
lion did not follow* But photographs like this one suggest that the lion does at any rate sometimes clunb mto the lower branches. The 
picture is a still from a nattfre film, and shows a family of lions m the long grass. Although in some districts lions are metatone or 
In pairs, this ts not generally the case in Africa, where from five to a dozen lions are frequently seen together 



WHAT FAMILIAR FRUITS ARE LIKE INSIDE 



On this page are given pictures showing what eighteen of our familiar fruits are like inside In most cases double sections are given, 
that is, each fruit is shown cut down longitudinally or the long way, and also cut across In the case of the strawberry, blackberry, Brazil 
nut, < herry and date, longitudinal sections only are given Brazil nuts are really sections of a fruit which is large m size ana has a very 
hard case outside , m fact, a Brazil nut falling from a tree on to a man’s head might stun him The Brazil nuts in their shells which 
we buy in the shops are packed inside this hard case something like the sections of an orange The pips and kernels of fruits are seeds 
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Blte&f M arvels oF Machim cpv | 


A SIMPLE MACHINE USED EVERYWHERE 


The chief occupation of man is work, the term being used in its broad sense of doing things, whether it be 
to earn a living, as when he works in a factory, or whether it be to gain pleasure as when he kicks a football 
or strikes a golf ball. Work is, from a scientific point of view, the application of effort and the expenditure 
of energy for any purpose. To help him in his work man has invented many ingenious devices, and none 
is more valuable than the pulley, which is really a variation of the lever, and is described here 


V i ry early in the lustory of man 
he (list oveied that lie wantiil to 
do ill >orts of things vvliu h wen. 
impossible without souk aid Imiginc 
a man of tlu Stout Age finding a fa lit it 
tree by a river bank and deciding th it 
he would make a boat 

Hi had ilie.id\ inventid tlu stone 
axe and knilt and with llust m toursi 
of tnn< ht would hollow out a place in 
tlit trunk in wlnth to sit It was hi* 
primitive uli a of a boat I hen was 
ius boat King on Hit river bank but 
how w.is lu to g< t it into tin river ? 
Hi would push and tug but tlu dug out 
bod would be lai tooh<a\\ loi lum to 
move So hi would i ill a munbn 
of his fellows and '!>} pushing uid 
pulling together the\ would pi rh ips 
managi to git the bo it into the watu 
Hus liovuvit, wa* a \cr\ primitive 
wa\ of doing such a pu ( i of woik 
Hy using a bough is a U vi i man would 
make the task of gtttmg the boat down 
to the watu much tasiii Hut useful 
and necessary as tlu leva is. toming 
as it does again and ag tin into all 
kind-, ot lompluatid mai hints there 
wm tutus whin the otdmaiv levn 
would not si i vi the pm post at all 
A man with a 
crowbar can i use 
a luavv weight a 
little ott the giound 
but ll lu wants to 
raisi a hi a\ y weight 
thirty ot forty lut 
the trowbai 01 1 cm r 
is of no list* Hi 
nceils some other 
di vice, and that ill 
vice hi has 1m ented 
m < he pulU > 

Wliat is a pulley ' 

Well, it < onsists of 
three paits Tin re 
is hist a plate 01 
disc or wheel, with 
a groin e i ut all 
round its cm um 
ierence and abli to 
mpve fretly on an 
axis X^ lls vi heel is 
called the sheav e 
Then there is a piece 
of wood in winch 
the wheel is placed 
and to the sides of 
which the axle of 
the wheel is fixed 
for support This 
is called the block 


i liidlly there is a cord » which passes 
ovu the gioovi m the sheave, and 
thi^ is i ailed the tai kl< 

Tat us take the simplest kind of 
milky, and see how it works It must 
tie explained that pulleys .ire of two 



Here is a familiar example of the use of 
the pulley for domestic purposes. The 
sash -lines of windows work over pulleys 


kinds known as fixed pulleys and mov- 
able pulleys Now me simplest kind 
of null* \ is a single fixed pulley 

in the gaiden thine is perhaps a tall 
hue post and tin m nil wants to pull lip 
tlu lmi on which the clothes are hang 
ing on w ishing day , so that they may be 
sufficii nth high up to catch the wind 
Flow dots she gi t the lme high cniougli ? 
Oil* wa\ would b« to take a very tall 
pair ot sti ps place this against the line 
post and going up the steps with the 
line, fix it to the top ot the post 
Hilt that would be a very clumsy way r 
ot doing the work 

l'hi task l made much simpler by 
means of a singli fixed pulley The 
pulley is attai hid to the top ot the line 
post the* cord or tackle passts over the 
whei l of tlu pulle\ and hangs down, and 
all the maid has to do to raise the line 
ol i lollies is to pull the lope till the line 
n\u lies the clean d height and then tie 
it oi fasten it in >ome way so that it 
cannot run down again ovei the pulley 
VVliat advantage has the pulley given 
to the maul > It lias not lessened the 
force which sin lias had to exeii in 
pulling up the lim of < lothes The 
advantage tlu pulley has given her is 
that it has changed 
the direction ot the 
foiee which she has 
had to exert 

Instead oi going 
up the* sfe ps anil 
pulling the line aitei 
her, the maul has 
been able to remain 
below and pull the 
t ml oi the line 
down Kv passing 
Die line over the 
pulliy, tlu down 
waul pull .it one 
end has eausid an 
upvvaiel pull ol the 
lme on the othei side 
of the pulli y 

Hie eoid is flex 
lhle but not elastic, 
mil the lone winch 
is bi ought to beai 
by the maul on one 
part is coni muni 
cated to every othei 
part, so that if she 
pulls with a force 
equal to too pounds 
on one end, this is 
communicated right 
through the cord 



These three pictures show three «tages in the evolution of the pulley. In the first 
picture the man is hauling a heavy load to a higher level. In the second he has 
made the work easier by throwing the rope over a pi ojecting beam and pulling down 
instead of up. In the third picture, by using a pulley, he eliminates a great deal of 
friction besides changing the direction of the pull 
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The pulley is used every day on both a large and a small scale. In this picture we see it in operation on a poultry farm, where by its 
means a heavy engine is being removed from an old motor-bus, because the bus itself is to be fitted up as a chicken pen. As explained 
in these pages, the pulley makes it possible for men to do much more work than they could without its aid. 



Here we see the pulley in use on a large scale in a huge crane, which is lowering a 28- ton girder into position for the building of a new 
bridge. Not only is the pulley giving mechanical advantage, but it has enabled the direction of the pull to be changed more than once 
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many different kinds of pulleys 



On this page we see all sorts of pulleys, and the figures showing the force exerted on one side and the weight lifted on the other, 
indicate the mechanical advantage obtained by the use of each In No i the pulley merely changes the direction of the pull Where 
the weight is much greater than the pull exerted the pull has to be made through a much greater distance than the weight rises For 
example, in No. 4, where one pound balances x6 pounds, to raise the weight one foot the pull must be exerted through x6 feet. Where 
mechanical advantage as well as change of direction is wanted the type of pulley used is that shown in Nos 9, xt» 12, 13 and 15 
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MARVELS OF MACHINERY 


This simplest torm of pulle> may 
often be seen in use when a house is 
bring built for mstdiKC, instead ot a 
labourer tairymg the bruks in a hod up 
the ladder on his shouldei it is \ery 
usual to put the bricks in a bislut 
attach this to a hook on the < nd ot a 
line, pass the line over a pulh y and 
then pull on the other end horn the 
ground In this \v iy the but ks att 
raised quit kly anti easily to a gieat 
height 

The pulley, as we have seen, is verv 
useful for (hanging the direction in 
wlm h a force is excited 
but it has tilso anothei great 
advantage By a combina 
tioti of pulleys \\( are able 
to obtain a gain ot power 
that is, we can raise a great 
weight with a little torn 
Wt pcifoim the it at by 
using not only a single 
pulley, but one or mori 
fixed pulltys and otu or 
more movablt pulleys Wc 
will hrst consult i the use 
ot a singU movablt pulley 

The Movable Pulley 

A cord is fastened to a 
beam and passes it mi id the 
gioove ot a mov jblt, pul lev 
A man holds tlu othtr end 
of the rope lb will lind 
that by exerting a certain 
power lu ran laise double 
the wi ight Wc can unde! 
stand tins it wc think the 
m ittt r out 

The r< a son is that halt 
the* weight is supported by 
that part ot tht toiil fixed 
to the beim, wink the 
other half is supported by 
that part ot the coid which 
the man holds 1 Ins use 
of tlu movable pulley 
however is not ot \«i\ 
much value but it can 1 m 
made ot vciv grt it valut 
by limning tlu cold over a 
h\<d pulley attulud to 
the beam as shown m ttu 
second pxtuu on p il v c <>si 
1 he movable pulley h is 
halved tlu powei which lias 
to be excited to siqpoit 
th ' wc ight, while the fixe d 
pulley his cnibled tlu tone to be 
excited in a downwud inste ul ol an 
upw nil dnee tie mi 

I hit if we list a pulley ot this kind 
some thing at once stiiUcsusin uielition 
to the tact tint wc line gone el power 
Wc shall notice tint tot eyiry twei 
me lustlicit yve pull down out c net ot the 
cord, tlu weight uses only out inch 
tills is ol couise hi e uis« Hie two 
inches game el on out end < >t the tnid 
is divided between the two e mils cm 
each sick ol tlu nu>\ ible pulley \s 
we lengtlien out eotd by two inches, 
each of those cords is shoilencil by 
om null, and so tht weight is raised 
only one inch 

Ihis is the gnat principle ol the 
pulley which makes it such a veiv 


valuable tool We gam in power what 
we lose m distance, and bv using a 
numlH'i of fixed pulleys and a nuinbci 
of movable pulleys, each generally 
fixed side by side in one block, we are 
able by the use of very little force 
through a great distanct to lift u very 
great weight through a shoit distance 
We may have stood in the streets of 
a city and seen a heavy steel sate 
being laised to tlic fourth or fifth floor 
ot an otfu c building A powei ful 
pulley is attached to a beam which is 
securely fixed at the top of the building 


I he chain at steel cable, attulud to 
tlu lieiyy sale , yvliu h some times weighs 
mam tons pisses lounel duel round 
tlu she i\cs or yvlutls ol tlu pulley, 
and then one oi two men on the pave 
mint, by pulling tlu end of the chain 
or cable, in ible to ruse the sate 
higher and litghei Jlut we shill 
notice that while tlu y pull a gu it 
deal ol chain at each tug the sate 
use's only ,i few ine lies at < ac h pull 
Lc 1 us sc e the punt iplc on which this 
\york is done The eighth pu tuie on 
page 0 s } i will help us Here there are 
two pulleys each with three blocks, om 
be mg fixe d and the* other movable As 
there are six strings, three on one side 
of the sheaves and three on the other 
side, it is clear that tor eyery six 


inches that the loose cord is pulled 
down the weight will rise only one 
inch, but the power exerted to support 
the weight will be only* one sixth of 
that weight Thus, if the weight is sixty 
pounds, a power oi weight of only ten 
pounds on the loose end of the eord 
will support that heavy weight, and a 
little more power will pull the weight up 
1 he use of the pulley m different 
forms will be seen m the various kinds 
of cranes Sometimes a single tixod 
pulley is placed m the arm of the ciane, 
and is merely used to change the 
direction of the powei In 
others much moie com- 
pile ated pulleys aie used 
One other thing must 
be mentionc d In all our 
talk about the pulley we 
have not taken into con- 
sideration the actual weight 
ot tlu movable pulleys and 
the tiiction that occurs 
We h ive merely referred to 
the mechanical advantage 
of tin pulley itself In 
actual practice some of the 
mechanical advantage ol 
the pulley is lost owing 
to the friction ol tht toiel 
on th< sheaves and the 
friction of the sheaves as 
they turn on tluir axle 
Also tht we ight ot the 
movable pulleys must be 
added to the weight we 
are raising Those facts, 
however, elo not a fleet the 
principle ot tin pullev.ont 
ol tht most wonder! ul 
and useful dev lets that 
man has ever invimtcd 

The Three Systems 

It should be explained 
that pulley s .ire div iilul into 
three separate systems ac- 
cording to the wav in whit h 
they an combined In the 
fiist system each pullcv 
hangs by a sc palate cotd 
and e ae h cord lias one end 
attai In d to a lixe el point m 
the beam while all except 
the fust have the olhc r c nd 
attached to a movable* 
pullcv I xaniplt's oi the 
fir st sy ste m are seen 
in Nos i to 4 on page 651 I11 

the second xysteun the same te»icl 
passes lound all the pulleys and ex- 
ample s ot tins are seen in T^os g to m 
1 his syste m is v e ry generally tmploye el 
because of its lompactness and the 
t ise with which the pulleys tan be 
moved In the third system each cord 
is attae til'd to the weight or to the bar 
irom which the weight hangs, while 
the othe r t*nd supj>oi ts a pullc y as m 
No 5 on page 651 A11 advantage of 

tins system is that the weights oi the 
movable* pulleys assist the power 
instead of ae ting against it 

Who tust discovered the pulley * 
We do not know, but if we did, every 
nation should put up a monument to 
honour his memory 



A large railway crane with its huge pulleys lifting a 15-toti block of 
concrete into position for the construction of a new bridge 
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EXAMPLES OF THE PULLEY’S MECHANICAL VALUE 



This picture shows a curious and amusing experiment that is well worth carrying out Four men or older boys arrange themselves 
m pairs, each pair holding firmly to a broom handle or stout pole To one of the poles is tied the end of a strong rope, and the rope i« 
then passed round and round the poles till there are three loops round each and six cords between them The end of the rope is then 
taken m hand by a boy, who declares that he will draw the pairs of men together no matter how much they may pull and struggle to 
keep apart The men on each side pull hard, but the boy pulls also, and slowly but surely he draws the pairs of men together The 
explanation, of course, is that the principle of the multiple pulley has been brought into play If, for example, as in the picture, there 
are three loops on one side, corresponding to three movable pulleys, the boy by exerting a force of 8 stones can balance a force equal 
to 48 stones and with little more exertion can overcome the attempts of the men to keep apart Of course, there may be more loops 








THE INSIDE OF A LARGE CINEMA ORGAN 



Here we see 
and passing 


™ orgamsi presses oown a Key tne electric connection is made and wind n let into a 
particular pipe producing the sound required As we see in the big centre picture, a motor worked by electricity turns a fan and drives wind into the 

thTkeiS^wrth thl n TI Th the ® arae tin J* m ; tor dr *ves A httle generator which supplies the necessary electricity to the wires connecting 
th !.°„ g !i? The plct ? res on , the ,eft show the process of produang a sound m an organ pipe At the top we see how, when the key 
!if ctnc , al connection, and the iron in the little electro-magnet is not magnetised The small lever underneath 
" T**i < * r 2T rT li up ’ and *tf 0 u h n valva the wind chest remains open, allowing the wind under pressure to enter through a sihall aperture 

^ e b * Uo ^® 4,1(1 10 pushes up a little pallet, closing the organ pipe In the second picture the organist’s finger is 
*7? M Th,s . make8 ***• necessary connection at the back Electricity passes through the wires and the iron of the electro- 
. tu ® nc * 11 draws up la Y* r underneath, and this pushes up the valve, closing the opening in the wind chest Immediately 
the bellows collapse, as there is now no wind to blow them open, and m doing so they pull down the pallet/which permits the wind to pass into the 









pipe* At the bottom we see on a larger scale what happens m the pipe. The wmd rushes up through a slit in the air chamber and strikes upon a 
■harp ed^e placed just above the opening. Vibrations are started which run up the pipe, causing a sound The different notes are produced by different 
length pipes, and the longer pipes are bent round so as to take up less space. On the right we see how the venous instruments connected with the 
organ, such as drums, cymbals, triangles, piano and so on, are played The method is similar m all cases, but the drum is taken as an illustration 
When the organist presses down a key to play the drum the bellows in the wmd chest collapse and pull away a pallet The wind then blows out a bellows 
on the other with which a drum-stick is connected, and as it goes out it moves the drum-stick which stnkes the drum. When the organist releases the 
key wind deflates the other bellows and closes the one with which the drum-stick is connected The same thing is done when the cymbals are to be 
clanged together, a piano-stnng tapped, or the bells or triangle struck. Each piano string has its own hammer, worked by a pallet and bellows Swell 
ehutters control the volume of sound of the organ, and these are worked by the organist pressing on three boards with his feet As he does so wind 
passes into a large bellows at the top, which becomes deflated, raises a rod connected with the swell shutters, and opens them like the leaves of a 
Venetian blind. Then the music gets louder When the player removes his feet the bellows collapse and the swell shutters close 
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It is a very fortunate thing for people living in the northern and southern regions of the Earth where the temneratiirp foil* 

freeing point that.ee is lighter than water, and floats, as shown in this winter picture ofthe jSmSKfSS Iftheieslnk 

as j ormed the British Isles would probably be uninhabitable, for the seas surrounding them would, in all probability, be frozen solid 
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considerable weight so that Deoole can skate^w'th 11 ^ d the frost continues the ice gets thicker, and will soor\ support a 
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A VERY STRANGE THING ABOUT ICE 

Here are some interesting facts about ice which everyone should know. At certain temperatures water 
behaves very curiously, and it is this fact that brings both trouble and benefit to mankind. If icc did not 
float a large part of the world would be in a sorry plight as we shall see 


W iL are familiar with the fact that 
in frosty weather water freezes 
into a solid form, which we 
call ice. This ' happens at 32 degrees 
Fahrenheit, or at o degrees Centigrade, 
and we call these points on the two 
thermometers " freezing-point.” 

This is a very different temperature 
from that at which other substances 
become solid. Cast, iron, for example, 
remains solid until it reaches a tempera- 
lure of 1.150 degrees Centigrade, that 
is a very great heat. Even lead is 
solid until it reaches a temperature of 
325 degrees Centigrade, but mercury 
or quicksilver remains liquid till it 
reaches a temperature very much 
colder than that at which water freezes 
into ice. Mercury does not become 
solid till it has reached a temperature 
of 38*0 degrees below zero. Centigrade. 

Now there is a very remarkable 
tact about water which is responsible 
for a good deal of trouble in our homes, 
but is at the same time a very great 
boon and blessing to mankind. These 
statements seem 
strangely contra- 
dictory, but they are 
nevertheless both true, 
as we shall see. 


Bursting a Balloon 

Most substances as 
they get cooler contract 
and occupy less space, 
and as they get warmer 
they expand and 
occupy more space. 
There are many familiar 
examples of this which 
we come across. If, for 
instance, we blow out a 
balloon and then tie it 
up so that the air can- 
not escape, and hold it 
near a fire or put it in 
the warm sunsnine, the 
balloon will gradually 


summer sun shines upon the rails they 
become hot and swell. If there were 
no space left to allow' for this expansion 
they would either press against one 
another till they buckled, or they would 
become detached and disarranged. 

Now water is one of the few excep- 
tions to this general rule that the 
colder a substance becomes the less 
space it occupies, and the hotter it 
becomes the more space it takes up. 
It follows the rule for most of the 
time ; for example, when we boil a 
kettle of W'der, as it gets hotter it 
exp;inds, and when it turns into steam 
it expands still more. 

Contraction and Expansion 

Similarly, in cold weather, as the 
water gets cooler and cooler it contract >< 
But suddenly when it reaches a tem- 
perature of 4 degrees Centigrade, that 
is. 39 degrees Fahrenheit, it begins to 
do what you would certainly not 
expect. Instead of goin<* on contract- 
ing it begins to expand. At 4 degrees 
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get bigger and bigger 
till at last the skin can- became ice. ir 
not stretch farther 1C ? P ro JCJ™» ' 
without breaking, and fastexled ’ the 
there is an explosion. 

This, is due to the fact that the air 
inside the, balloon has become warmer 
and has consequently expanded. At 
last it needed so much space that it 
burst the balloon. 

Anotlier familiar example is to be 
seen on the railway track. We notice 
that the rails are not put end to end 
quite flush. There is a little space 
between the rails, and this is to Allow 
for expansion in hot weather. As the 


Here i9 an interesting experiment which was carried out many years ago at 
Quebec. Two bombs were filled full of water and sealed up. They were left 
out in the open air all night during an intense frost, and the water inside 
became ice. In one case the plug of the bomb was shot out, and a column of 
ice projected, while in the other case, where the plup was more securely 
fastened, the bomb itself was cracked all round and a ring of ice forced out 


Centigrade its molecules are packed 
more closely together than they are 
at any other temperature, or in other 
words, the water has contracted to the 
smallest space it can occupy. As it 
gets colder it expands more and more 
until at last, when it reaches freezing- 
point (o degrees Centigrade or 32 
degrees Fahrenheit) it becomes solid, 
and we say that it is ice. 

Perhaps we may never have thought 


before of the fact that icc is really a 
rock. We know that round the coast 
of Cornwall and Aberdeen there are 
granite rocks which are very hard, but 
at a certain very high temperature 
even these would melt and become 
liquid, just as ice does. Greenland is 
similarly covered with rock, but in 
that case the rock is ice. 

We speak of water at 4 degrees 
centigrade as being at its maximum 
density. This can be proved by 
experiment. We can take a flask or 
jar and insert a cork with a narrow 
glass tube passing through it, the jar 
being made air-tight. We then fill 
the jar with water, so that the liquid 
will rise a little way in the tube. 

Now, if we place the jar or flask over 
a lighted spirit lamp the water will 
rise in the tube as it gets warmer, 
because it is expanding. By the way, 
before it begins to rise it will sink a 
little way, this curious fact being due 
to the expansion of the glass flask or 
jar. If we heat the water sufficiently 
the fluid will rise in 
the tube till it over- 
flows. 

How Water Freezes 

Now let us put the 
iar aside till the water 
has become quite cold. 
We then stand it in a 
freezing mixture com- 
posed of pounded ice 
and salt. The water in 
the tube will at once 
recede, but when it 
approaches 4 degrees 
.1 Centigrade it will 
|] suddenly become sta- 
" tionary, and then will 
begin to rise once more 
in the tube. From 4 
degrees Centigrade to 
y years ago at freezing-point, that is. 
They were left from 39 degrees 
lie water inside Fahrenheit down to 32 
.nd a column of degrees, the water will 
more securely r j 9e m0 re and more in 
ice forced out the tube, and then at 
the actual moment of 
freezing-point, when the liquid becomes 
solid ice, its expansion is somewhat 
sudden. 

It is this remarkable fact about 
water that causes our pipes to burst 
when there is a frost. The leaden' 
pipes which carry the water about the 
house are, of course, full of water, and 
as the weather gets colder the water 
contracts, but the pressure at the main 
or from the cistern keeps the pipes full. 
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WONDERS OF LAND AND WATER 


Then at 4 d< grc*e*s Centigrade (39 
d* gives I ahrenlu it) the watei suddenly 
begins tu (X]Mnd and it continues to 
do so till at fre 1/11114 point it lx comes 
solid u f 

It is 111 tin last sudden expansion as 
it becomes solid that the pipes are 
usuall\ buist At hist the It id e an 
itsist the ptessurc but this bee emus so 
gre* it at t lie moment oi iiic/mg that 
unless the pipes aic veiy dtong the) 
givi wav 

hem pipes ait' not usually buist as 
the \ < ie strong tmuigh to itsist the 
piissuie ol the sm ill stre un ot watei 
imiiini' thiough them Hut e\en iiem 
can be bunt In ie t te>i tile amount of 
expulsion is teiund to be about ie> pel 
eent or in othn wonls 1 thousuul 
eubie ie e t oi w ite t it fre e /m^ pemit 
be e emu 1 102 e ubic ie et 

Ice Bursts a Bombshell 

Many v<ais 1 Mijui Willums 
mule some lnte ie stilly experiments to 
slum tin power of 1 \p Hiding ue dm mg 
a severe* winter it Due bee in C mud \ 
lie took in non bombslu 11 about three 
epiaiters ol an me h thiek md idle el it 
with w it cm 1 he 11 h< caichilly plumed 

up the opining md left it out on the 
ground When the watei lio/e the 
plug was hilt led out te> i ebstanee eif 
ie e t while at the same time a 
cylinder ot iod of ue S] me hts long 
pi op t ted iiom the* e»pe 1111114 1 lus was 

ol course elm to the expansion 

Ma|oi Williams then took another 
Ixmibshell anel lixeel the' plug into this 
moil seiuiely than lu had demo with 
the pieviousone In this ease the plug 
re maim'd in position but tlu bomb was 
buist right round its cue umlerenct 
anil a ling of ue was forctcl through 
the re*nt 

We cun understand then why it is 
tint our watirpipes are so often burst 
dining 1 liarel host \ slight host of 
com si ileus not get thiough the pipe 
to the w.itt'r which tlu refox c remains 
liquid 

When the Pipes Actually Burst 

lVopli often speak ol them pipe's 
bursting when the thaw comes but oi 
course th it is not the ease lhey 
buist when the w ite 1 bteonii's ice and 
the nnt is only diseoveie 1 when the 
at' changes back into the liquid foim 
1 he'll the watei pm is out ol the 
opening 

It will be seen the re ion that the 
fact ot watei expindmg as it ficc/es 
is oltc n a gnat nuisance Hut we said 
also that it was a gie it lioon and this 
must now be t xplaim el 

Seeing th.it watei expands whe'n it 
fri'i/es ite is ob\iouslv hphte 1 than 
water Wee m prove this lor omsclus 
by dropping a pie 1 < ol ice into 1 tumble! 
of water So m ponds and lake's anil 
rivers anel also in tlu sea it floats 
instead of sinking to the bottom At 
last if the liost i ontmue s 1h< surface 
ol the liody ol watei Incomes iio/en 
over 

What 1 rally happens is this ] irst 
of dll, the surface is chilled b) the colei 



ice floats in fresh water with one-tenth of 
its bulk above the surface 



An iceberg in the sea floats with one- 
nmth of its bulk above the surface 


air above it and becoming heavier 
than the warm wMter beneath it sinks 
while warmer water from lx low rises 
to take its place This gex's on for 
some time, there being a tegular cir- 
culation betweem the bottom and the 
top ot the kike 01 nvei 

Then when the whole body of water 
is reduced to degie'e s Falnenheit or 
4 elegiees ( t ntigrade the circulation 
stops for as the surface water becomes 
colder it begins to expand and so ts 
light' r It tlicieloie remains on top 
till it detually turns into ice, anel this 
floats If the frost is intense enough 
and the tempei.it 11 rt* low enough the 
whole surface will become frozen into 
a sheet of ice 

If Water Went on Contracting 

Now observe how useful to us this 
rental kahle behaviour ol water is 1 he 
sheet of ice aeioss the surface ol a lake 
or rivei aits as a blanket and unless 
the iiost is vciy li ird and piolongcd the' 
w iter lx low ie mains liquid Of 1 nurse 
111 intensely cold anas a lake may 
f 1 ex /i lor a c onsidcrablc distant e down 

Supposi now that w. ite 1 beha\edlike 
most othe 1 substani e s and as it bee nnt* 
e older went 011 contracting even to 
freezing point and below What would 
happen ? 1 lie hist ice formed at the 

surface through contact with the colei 
an would sink to the bottom Other 
iee would form on top and also sink 
anel it the fiost continued at last the 
lake or nvei would become Iro/on 
right thiough from top to bottom 

ftlw Britain Might Have Frozen Seas 

In northern lands like the Hntish 
Isles this would happen in cold winteis 
Whim the summer came the suilaee of 
the frozen lakes and livers would 
melt, but as watei is a bad conductoi 
of hc*at the waimth would not get far 
down, anil so only an inch or so at the 
top woultl become liquid then during 
the next hosts this would again ficeze 
solid We should therefore, have 
probably m the northern tempt 1 ate 
legions solid masses of ue in our rivi rs 
lakes and even seas By the useful 
piovision of Nature, which says that 
water shall begin to expand near 
freezing point we aie-savtxl from this 
calamity l he expansion of water on 
freezing is due to the particles le- 
ai ranging themselves so as to enclose 
largei spaces between them Why ex- 
actly the wattr changes its habit and 
expands at 39 dcgiccs Fahienhcit no 
one e an say 

Ice floats in fresh water with about 
one te nth of its volume above the sur- 
face, but as sea-water is denser that 
is, lieaviei, bulk lor bulk, than fresh 
watei, icebergs float with about one 
ninth of their volume above the suifoe e 
It seems wonderful that some of those 
huge icebergs which float in the polar 
regions have eight times as much sub- 
merged as can be seen above 

Sea-water freezes at a temperature 
of 26 degrees to 28 degrees Fahrenheit, 
the temperature varying according to 
the saltness of the water. 



HOW WE SEE THAT THE EARTH IS ROUND 



A number of proofs that the Earth is not a flat plain were given on pages 356 to 358, but there are still other proofs. This picture and the 
one underneath show that there is a limit to the istance which can be seen from any given point. Here we suppose a man to be looking 
at the far horizon. The arrow marks the limit of the distance to which he can see with his naked eye 



If now the man, looking at the horizon, secures the aid of a telescope, still standing in the same position, he can see no farther along the 
Earth’s surface. If the Earth were flat he would, of course, see many miles farther than when he looked with the naked eye, but the 
curvature of the Earth, as can be seen by the dotted line, prevents the telescope from showing him any more land or sea 



Here is another proof that the Earth is not flat. Occasionally travellers on high mountains when the Sun is rising behiAd them can see 
the shadow of the Earth thrown upon the distant mist, which forms a kind of screen. This shadow is seen to be curved, and the curve 
is due to the rotundity of the Earth’s surface. This, of course, is not a proof that the Earth is a sphere or ball, but it is a definite proof 

that the surface curves, and is not flat, as used to be supposed long ago 
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THE PLANET MARS AND ITS STRANGE MARKINGS 



The planet Mars is the most interesting of all the Sun's family of worlds, for we are able to see its surface with some distinctness, this 
not being shut off from our view by dense clouds, as in the case of some of the other planets. Mars shows us a more or less ruddy 
disc, and for this reason it is often called “ the red planet ” There are white patches at the planet's poles, which are known aft the 
‘ polar caps," and are supposed to be masses of snow or ice, or possibly frozen carbon-dioxide In the planet’s summer these become 
smaller, and then certain lines seen all over the surface become more distinct Some astronomers have supposed that the lines are water 
channels or “ canals " made by intelligent beings, and that their increased distinctness at certain seasons is due to vegetation 


I 



Mars is very small compared with the Sun, as can be seen in this picture-diagram, which shows the planet as a round dot on a part of 
the Sun’s disc drawn to scale Mars at its greatest distance is 154,860,000 miles from the Sun, and at its shortest distance 128,440,000 
miles. While the Sun is 867,000 miles in diameter, Mars is only 4,352 miles or little more than half the diameter of the Earth 
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ALL ABOUT MARS, THE RED PLANET 

Even people who take little interest m astronomy often ask the question whether there is life in other worlds 
besides the Earth. In our present state of knowledge it is impossible to say, but many astronomers have 
considered that on the planet Mars they have discovered not only indications of vegetation, but signs that suggest 
the work of intelligent beings We know more about conditions on this planet than on any other member of 
the Sun’s family of worlds, and here we read much about Mars that is of absorbing interest to all of us 


M ars js ont of the be st known of all 
tin. plant ts Thiu hive been 
so many stouts written ind so 
much disc ussion ibout intelligent lx mgs 
on this pi met th it pcoplt who caie 
nothing foi astionomy lnu di\< loped 
an interest in it But tvui fiorn m 
astronomet s point of Mew it is pi ill ips 
tlu most interesting of ill the Suns 
f mul\ of worlds 

It is tlu nt xt plenc t in older outside 
the 1 nth soi hit ind ilthou^h it dot s 
not tome so m it t > the 1 u th is \ i nus 
jet wi itc ibh to c \ inline it much 
tu ttci foi while \ lllllS it its IK IK st 
turns its dirk side to tlu 1 irth Mns 
w lu n it is nt in st shows us i tully 
illumined 1 u t 

linn is mot hi i if isonwh\ ut know 
mon ibout M us 
thin \u do ibout 
Venus uitl thit is 
that Mils h is i 
much thinmi ltmo 
spin ri ind its tin 
is not cove ttd with 
clouds ls is t lu case 
with Venus The 
n suit is th it wi < an 
sec tlu utml sur 
fat t of M us 

Its dial u ter h is 
givtn use to mtfi 
estmg spe e ill itions 
anel sonic astiono 
mets ln.ve believed 
that they could sec 
in the markings on 
tlu planet evidence 
of tlu work of m- 
tellige nt beings* We 
must, howcvci not 
jump to conclusions 
and must remembci 
that any ideas about 
living creatuns on 
the neighbouring 
planet aie purtlj 
speculations, with 
no definite proof 
First of all, let us 
get some idea as to 
the size of Mars, and 
its distance jfrom 
both the EartH and 
the Sun This 
planet, which at its 
nearest is 33 916,000 
miles from the 
Earth, and at its 
greatest distance 
249,384,000 miles is 
less than a fifth the 


size ot the 1 irth In miss 01 weight 
it is onh a it ution o\ci 1 tenth ot 
tint of t lie 1 nth mil its di tine Ur is 
4352 miles i; unst tlu 7 cjiS miles of 
tlu 1 nth Ihc ire 1 ot the pi uict s 
surtue is 1 ltliu more thin s quirtn 
of our world s 

A Long Path Round the Sun 

AT irs circles lound tlu Sun in an 
orbit whose di lint Ur is hilf is lar^t 
ig 1111 is th it ot the I nth md it its 
gre lUst disfimc fiom the Sun tlu 
pi uic t 1 1 5 j. > 000 mile > i\v iv w lute 
it its nc mst it is onh 340000 

milt s from tlu Sun 

Bung iirtlur iwi\ TVIus dots i >t 
n u ivt anything like so mix li li„ht m 
lie'll trom tlu Sun is d u s tlu 1 irth 


In tut tlu amount it to lives is less 
thin a hilt of thit which u ulus tlu 
i irth 

It must lu renumbered that as the 
(list mu of Mixs tioin the 1 irth \ dries 
so gtt itl\ it tilth rent pmocls its si/c 
also \ it us Wlun it is neircst it 
ippc ers is 1 b xly w ith ib nit sc vt 11 
times the diiiiutci thit it exhibit-* 
whi 11 it is t irthcst \w i\ T he di igt im 
oil the m xl p igi shows how much its 
sin is seen tioiu the 1 irth \mes it 
ditti lent p noils 

The brightness list* difteis 1 gnat 
de il for when it is most k mote it is 
h irdlv is bnght is the Pile Star but 
whin it is ncaiest it is fifty times 
bughti t and m ils fupite 1 in brilli nice 

Alirs has its ixis inclined it dmost 
the sime dcgne as 
the I irth md it 
tutus on its i\is m 
23 hours 37 nun 
ute s *27 seconds 
Its da> tfurciou is 
almost tlu sum 
length is the I aith s 
day B* is inter- 
esting to rum mber 
that M irs is the 
only lu avi nly body 
hi sides the La.it h 
and tin Moon 
whose 1 xic t pi ru d 
of rotation is known 
for the Sun and tht 
other planets have 
gast ous or cloudy 
surt ices so thit 
thue are no fixed 
points by which the 
1 o t at 1011 can he 
c alculatcd 

To complc to its 
joumi’v round the 
Sun Mars take's 687 
of our days that is 
its ye ar is nearly 
twice as long as 
ours 

Until the last 
quarter of the nine- 
teenth century Mais 
was regarded as 
having no moons 
attending it but m 
1877 two small 
nruxrns wort found 
It is not surprising 
that they were not 
discovered before 
for they give us only 
about as much light 



he planet Mars photographed at Lick Observatory, California The photograph on 
ie left was taken by means of violet rays, and that on the right by infra-red rays It 
rill be seen that the right-hand picture shows distinct markings on the planet’s 
surface The white polar cap is seen in both pictures 


tt * r r p) ^ ^ ^ 



Here we see San Josd photographed from Lick Observatory on Mount Hamilton m the 
same way as the pictures of Mars above were taken The photograph on the left was 
taken by means of violet rays, and that on the right by infra-red rays As in the case 
of Mars, one photograph shows much more detail than the other. San Josd is 
thirteen miles from the observatory 
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WONDERS OF THE SKY 


as the reflection from a 
man's hand would do at a 
distance of a hundred 
miles. 

Those moons are very 
small indeed. It is esti- 
mated that one of them, 
which is called Deimos, is 
only about ten miles in 
diameter, or as far across 
I^ondon in a straight line as 
from Hammersmith to 
Poplar. The other moon, 
called Phobos, is about 
twenty miles in diameter, 
or perhaps large enough to 
eclipse the* Sun totally for 
any Martians that there 



The relative sizes of Mars, as seen through a powerful telescope 
from the Earth. On the left it is at its nearest, in the centre at its 
mean distance and on the right at its farthest from our globe 


great bodies of water the 
planet’s atmosphere would 
be much more cloudy than 
it is. 

These regions, too, are 
not always of the same 
colour. At certain seasons 
they take on a brownish 
tint, and it is then that 
certain stripes and lines 
are seen crossing them. 
Further, no reflected image 
of the Sun is ever noticed in 
these areas, which would 
probably be the case if 
they really consisted of seas. 

Another feature of the 
Martian landscape is the 


may be, for this Moon is very near its 
planed. 

The most remarkable thing about 
these 1 moons, however, is not their small 
size, but their nearness to the planet. 
Phobos circles round Mars at a distance 
of 4,000 miles, and it completes its 
journey in 7 hours 30 minutes, less 
than one-third ol the time that Mars 
itself takes to turn on its axis. The 
strange result is that to an inhabitant 
of Mars. Phobos would appear to rise 111 



The comparative sizes of the Sun as it 
appears, on the left, from Mars and, on the 
right, from the Earth 


large white spots which are seen round 
each pole, and which get less and 
greater at different .seasons. Mars must 
have very much the same seasons as 
the Earth, and it is during the Martian 
summer in the northern hemisphere of 
the planet that the north polar cap 
almost disappears, and in the summer 
season of the southern hemisphere that 
the south polar cap wanes. 

In the winter season in each hemi- 
sphere the white caps reach their 


the west and set in the east, 


maximum of size. It is, there 


making two revolutions round 
the planet every day. 

Peimos, which is 12,000 miles 
from the surface fit Mars, re 
mains above 1 the Martian horizon 
tor 60 hours at a time, and passes 
through all its phases twice be- 
tween rising and setting. Then 
it remains below the horizon lor 
three whole days 

A Beautiful Appearance 

Mars is slightly flattened at its 
polos, rather more so, in fact, 
than the Earth. 

Seen through a telescope Mars 
presents a very beautiful appear- 
ance with great diversity of 
colour on its surface. There are 
large orange-coloured regions 
which give the ruddy tinge to 
the planet, when viewed with 
the naked eye. These, regions 
are believed by astronomers to 
be deserts, for it is considered 
that the Sahara seen 



The orbits of the Earth, Mars and the minor planet Eros, 
showing how the two latter cross one another. It will be 
seen from the diagram that these orbits are not concentric 


fore, a natural explanation that 
these caps must be masses ol 
fiozen material, probably water, 
and possibly carbon-dioxide. 

One of the arguments used 
against the possibility ot life on 
Mars is that the planet is too 
cold to support hie, for Mars 
receives only about tour-ninths 
as much heat from the Sun as 
does the Earth. 

The Mysterious Canals 

Now we come to the most 
interesting of all the markings 
detected on the surface of Mars, 
which arc; the so-called canals. 
Some astronomers are unable to 
see; them, and photographs give 
little help. Hut a number of 
very distinguished astronomers 
have made careful maps of the 
planet showing a regular series 
of straight lines. 

As these appear more distinct 
when the polar caps 


from another world 
through a telescope 
w o u 1 d hav e very 
much the same ap- 
pearancc. 

Then there are 
large bluish-green 
regions that used to 
be regarded as seas, 
and were given the 
names of seas on 
Martian maps. They 
are, however, now 
believed to be the 
dry beds of ancient 
seas, and the colour 
is thought to be due 
to some form of 
vegetation. It is be- 
lieved by scientists 
that if these were 



A map of part of the surface of the planet Mars, drawn by the late Professor Percival 
Lowell, who made a close study of this planet, and believed that the lines were 
canals made by intelligent beings, and the dark spots at their intersections oases. 
Other astronomers have suggested that they were wholly or in part optical illusions, 
but scientific opinion now agrees that they have some existence They grow more 
distinct when the polar caps diminish, and it is thought that this is due to vegetation 


disappear, it has 
been supposed that 
they arc channels 
which fill with water, 
and that what we see 
is not the water- 
courses themselves, 
but a wide band of 
vegetation due to 
irrigation, 

Professor Lowell 
and others have 
thought from the 
fact that the 
“canals" are so 
straight that they 
were made by in- 
telligent beings. 

The only thing we 
can do is to wait for 
further information. 
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A SIXTEENTH CENTURY MIRACLE 

It is doubtful if in the annals of any nation or any time there can be found another man so remarkable as 
William Shakespeare, of Stratford-on-Avon. Born m a quiet little country town, he became the man for 
all time. As we read his works we feci ho knew everything, and it is not only Englishmen who think like 
this ; the Germans also speak of M Our Shakespeare/' and have written more books about him than are to be 
found in English. Why is it that Shakespeare can never die, but, “ crowned with laurel, live eternally " ? 

An attempt at an explanation is given in these pages 

T hi- wind "miracle” is fiom a was boin in Sti.it fold on A\on, then a dealer in skins and lo.it her and a 
Latin woiel meaning 'to a town ol 2,000 inhabitants otf the makei ol gloves. When ho killed the 
womloi,” and it is theiefoie mam unites of tiaffu, a boy of whoso sheep from his brother’s taim and 
something which excite*s our wondet childhood nothing particular is ie othci places round about he would sell 
and astouishmc ut C.enc 1 ally the word c ended Hix lather was a well-known the meat and the wool, and then he 
is used for something so extiaordinary < it 1/011 ol Stint told named John would tan the skins .iiul make some* ot 
that it is logardod as being duo to Shakyspci, ot Shake spe aio ten in them up into glo\e*s 
some depart uii irom the known laws those clays you spelt \0111 name in A place like Stiatfoiel in the six 
ot Natuie, that is, a supc rnatural any way you liked, and one man tec nth ce ntury was vor\ se lf-c on tame d 
e *vcnt would spe 11 his own name* m hall .1 Knuds in Fnglanel weio not good and 

Of coiiisc tlic*u ate man's people dozen was 01 more then was little e onimunn atnn be Iwc 1 n 

who say the\ do not btduve m the John had bee 11 hi ought up on a faim district and dislrut, so that .1 local 

possibdity ot a miracle, but let them at Suitte ifie lcl a little village tom community had to do everything lor 
consult! something wine h happened miles trom the town, and when his its* It 

in the sixteenth century and then sex* lathe 1 died the laim was earned on bv John Shake*spc ate- in icle what would 
if they au still ol the same opinion allot he 1 son, Henry John the u ton* be- legaideel as a vciv sueeesstul 

It was an oceumuet so amazing we*nt into Stiattenel to st e k his fortune* maniage Ills wite Main Aiden was 
that no one can explain it, anel yet as a townsman, and he seems to li.« n the youngest ot seven daugldeis ol a 
as in the ease ot otliei muacles, all be*e n \ci\ sueeesstul ITe st 1 up as a well to do yeoman, and when a h w 
sotts ejt attempted e xplanations have tiaelei dealing m all kinds o! agn months be toie the we deling, hi 1 lathes 
been given which are ejude as foolish cultiual ptoduec elicd, he It * 1 1 her an e date ot yj acie*s, 

as the suggestion, toi instance, that In those days busim -ses weie not with a house and two et>ttage*s J he* 

the tall of the walls ol Jme ho was due so spe»e lalistxl as they .tl to day , and place was called Vsbic*^ and Maty 
to the* atrnospheni vibiations se-t up then is nothing t uricr.s 111 the tael that ieee*ive*el alse> a sum of A> 1 *s 4<1 m 
by the blow ingot the Israelite trumpets John Shakespeare was a butcher, a money, a substantial amount lot those 
On ot about \pu 1 2 *rel, i e )C>\ the*n wool meichant, a com mcreliant days She was seanething ot an he in ss 



Young William Shakespeare, accused of poaching, is brought before Sir Thoma. Lucy at Charlecote HaU. From the weU-known 
^ painting by Thomas Brooks 
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John thrived m business and seems 
to have been respected by his ft How 
townsmen for they elected him .1 
membei ol the Coiporaticm and a 
year or two attti wants made him 
(hambciUin of the borough Still 
Liter he became an alderman and w is 
afterwards chosen High Bulifi of tin 
borough an oftiu corresponding to 
that of Mayor In the a coy el he is 
dcsnibed as Mi John Shikyspct * 
Indeed in the toil years following his 
marriage he occupied dmost even 
office of dignity in the borough 

The boy that was born in April 
15<M was bapti td 111 Sti itfotd chunh 
on tin 2bth ol th it month md was 
given the name ol William I lit entry 
appears 111 the ngistti in l din 

William son ol 
John Shakspe m — 
still another sp< lling 

0 1 the sum nni 
lime 111011 sous end 
two mou duightcts 
were bom to John 
and M u \ S h 1 k c 
sjicarc 

How little the 
people ot Stratford 
re 1 1 1 se d w h 1 1 in 
t xtraoidin nv m m 
the bo\ W illiam w is 
to grow into ! Hi 
was just like any 
othei boy lull of fun 
and niisc hu I pi tying 
all sorts ol game s like 
iootbsll hide uid 
se c k piisont 1 s base 

1 n el nine me 11 s 

morns a h urn tint 
e m b played in- 
doors 011 a boircl 
like el r 1 11 g h t s or 
tlitss or out ol doors 
on the pound with The ho 

pegs or stones It 

must have been a gri it nuisance to 
W till mi Shiluspente and lus boy 
triends whtn the holes m the giound 
were filled up with mud and they could 
not play their game ot nine men s 
morris 

He went to sc hool at the fic 0 Giani 
mar School m Stratford like all boys 
of lus elass but he can hardly have 
learnt a great deal a*, he lett when he 
was thirteen Apparently school life 
often prove ei diudgeiy for he' speaks 
m later year*, of schoolboys' tears’* 
of school days frightful desperate 
wild and furious 1 of the re idiness 
with which se hoolboys turn from then 
books and of the whining schoolboy 
with lus satchel and shining morning 
face creeping like snail unwillingly to 
school " 

Then while no doubt he made many 
good trie nils at school for he sj>caks of 
‘schooldays friendship ’ yet there 
wore evidently some tcllow-scholais 
whom he found anything but friends 
for he refers to my two school 
fellows whom I will trust as I will 
adders fanged ” 

Those were days m which school 
was very difleicnt from what it is now 


There worn few holidays Little attrac 
tnrness about the lessons, and small 
sympathy between schoolmaster and 
se holai Of a small boy he writes 

he hid lather see the swoids and 
ht ir a drum than look upon his school 
m iste r 

Shakespeare Remembers His Schooldays 

Perhaps then when he had to leave 
school at thirteen because his father 
was no longer prosperous and was 
indeed struggling with financial ditti 
eulties h< m ty nave been vtry glad 
Jht teaching of boys was confined 
dmost c-ntiuly to the Litin language 
and life ratine and very dull it v\ is 

In some of the old Gt animat Schools 
1 sm lift ring of Gictk wis ilso taught 


a 

,1 



S.ll 

xiiiiiisiii Jill 

, li!" 


n 


The house where Shakespeare was born at Stratford-on-Avon 


md it is mote than liktlv that this w is 
the e w at Stiatfoid Grammar School 
tot William Shakespeare s friend Hen 
Jonson who was himself a scholu 
1 re dits him wit h small Latin and less 
Greek though an tally biographer 
te 11s us that ht understood Latin 
pretty well ” 

Whatever he learnt and saw in 
those early days there is one thing 
epute certain that William Shake 
speare lemembcred them Ht was 
only eleven years old when Queen 
Elizabeth made a progress thiough 
Warwickshire on a visit to Kenilworth 
the* castle of her favoutite, the Earl 
of Leicester 

Queen Elizabeth at Kenilworth 

During her stay the Queen was 
entertained to a whole round ot 
masques and pageants in Kenilworth 
Park and as this was only fifteen 
miles from Stratford, if is more than 
likely that young Shakespeare went 
thither with his father, the distinguished 
citizen of Stratford and in one of the 
plays which he afterwards wrote he 
describes some fantastic scenes which 
were probably among those he saw 


What William did immediately after 
he left school we do not know with 
any certainty Some say that lie 
helped Ins fathei m the' butchering 
business, and was apprenticed to that 
trade His car best biographer tells 
us that when he killed a c alf he would 
do it m a high style and make a 
sp *oe li 1 Others think he fought as a 
soldier in the Low C ountnes, and others 
th it he m ly hav e entered a lawyer's 
oftict 

Whatever lie miy have done for a 
living one thing is certain lie had 
grown up a lundsome well shaped 
man was very good company and of i 
very ready and pit isant smooth wit * 
He wis loss tli in nineteen yt irs old 
when lie m trued Anne Hathaway a 
woman eight years 
oldtr than hi nisi It 
jggk It could haidly lx 

called a pi uiltnt 
marriage md there 
is no it cord ot it in 
the loe il registers 
All wc know is tint 
const nt w is givt n fen 
the in uii igc to pio 
ceid with only one 
c tiling of the banns 
A daughter vv is 
born and b iptist <1 in 
the n imi of Susmii 1 
md two y t its l itti 
then wen twins 1 
son who w is n unc d 
Hcimiui 1 1 1 1 t 1 
fiiinel of the f nuil\ 
trie! 1 dau h liUi 
Judith 

Jo a high spmted 
young mm skilful it 
arc he 1 y md sports it 
in 11 s t h ive been i 
A great te nipt it ion to 

n-Avon go poaching md this 

is what William 
Shake speare did He is said to have 
joined m a midnight poaching txptdi 
tion to rapture so nit detr 111 the 
grounds oi Cliarlecote Manor about 
four miles from Sti afford -not the first 
prank ot the kmd that he had engage d 
m He was caught in the act and was 
kept a prisoner till the morning, when 
he was brought before the lord of 
Charlecote S11 Thomas Lucy 

What punishment was met ed out we 
do not know although one account 
says that he was whipped, as he had 
been whipped before for poaching 
and that he was also imprisoned In 
any case Shakespeare is said to have 
become very indignant at his treatment 
In order to get his revenge he wrote a 
ballad about S11 Thomas Lucy, with 
punning jokes on his name Tins he 
took one night and fixed to the park 
gates The knight was furious, and 
seems to have made things so hot for 
William Shakespeare that the young 
man was compelled to leave lus native 
home 

London then, as in Dick Whitting- 
ton s time, was the goal of all youths 
who hoped to make their fortune and 
what youth did not ? Shakespeare 
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was no exception, and he m idc up his 
mind to seek his fortune m the capital 
then a walled city of narrow streets, 
opt n sewers and wooden houses, with 
only 4200,000 inhabitants But whether 
he went direct, or first of all obtained 
some employment m another part of 
Warwit kshire, wt do not know It has 
been said that for a time he at ted as a 
schoolmustoi 

Howevci with little or nothing in 
his pocket he finally made his wav to 
London, most likely going by wav of 
Oxford and High Wycombe 

I hire is little doubt Ihit from lw>y- 
hood young Shake spe are 

had liad a h a n k e 1 1 n g 

after the theatre H( 
wanted to bt an actor 
although at that lime 
actoi s unless t lit ) 
obtained a licence fiom 
a pier of the realm, or 
souk personage til even | 
lught i d< c < ' which I 
me ins i pi nice or a 
sovtujgn wtn rt guide d 
is roj ins and \ag i bonds 
and wilt Jnblt to bt 
tri at < tl i on ghl v xs 
begins 

\-* i pt< linnn n\ \oung 
Sh ike spe it< found out 
w he r< I on <1 on s t wo 
l hiatus vw n situated 
md bt ^ m to itt( ml at 
one oi Hum taming a 
tew honest (opptis l>v 
looking ifUr tin Ileuses 
of people who rode to the 
pla\ 

A Call for Shakespeare 

llus w is the custom ot 
the da\ and Sh ikts]>eaii 
is iuid to hive done his 
woik so wt It th it pi i>- 
gotrs when the) at lived 
and wen no doubt Inset 
with in chins and youths 
wanting to hold then 
liorsts usi cl to call out 
toi W ill Shake spcarc 
Aitci a time he woiketl If 
up quite a business, 
employing other youths 
to act undei him His 
job was very much like . 
that of the men who to- Shakespeare, as 
day look after motor- 
cars at parking places m 
London and other cities and towns 
The theatre to which he attached 
himself was probably that known as 
The Theatre in Finsbury Fields The 
only othei London theatre was close 
by in Moorfields, and was known as 
The Curtain, a name which has sur 
vived m that of a road in the district 
still called Curtain Road 

After a time young Shakespeare was 
offered a job inside the theatre as call- 
boy or prompter's assistant, to warn 
the actors when it was their turn to 

g o on the stage, and soon afterwards 
e became an actor He joined a 
company that worked under the pa- 
tronage of the Earl of Leicester which 


was then performing at The Curtain 
in Shoreditch 1 his like the other 
theatre in Finsbuiy Fields was outside 
the < it) walls 

The company to which Shakespeare 
was attached soon migrated to moic 
suitable quarters tor in 1502 they 
opined a thud London theatre called 
I he Rose, at Bankiidc Southwark, 
on the other side ot the lhames It 
was lieu that his eailiest successes 
were achieved 

Ihen the theatre in 1 msbury Fields 
was pulled down and ptrtly with its 
materials a new thcatu was elected 


i 








theatres m which he was acting He 
lodged foi most of the tunc 4 near the 
Bear Carden in Southw.uk 

But Sliakespeirc did not remain in 
London till the time For m Queen 
Khzalieth s days actors /there woe no 
act res sc s foi the female parts wore 
taken by bovs and young men) used to 
lour the Provinces just as they do now 
and perhaps even moic regnlaily It 
was in the 4 summci that they left the* 
capital and all country towns as large 
as Stratford could be suic of leceiving 
a visit from a company ot travelling 
actors at least once in the year 

The company to whit h 
Shake spe aie was 
attae hod played at dif 
fere nt tunes m Barn- 
staple Bath Bustol, 
Coventry Dovei Paver 
sham 1 olkt stone Hythe, 
leu ester Maidstone 
M irl borough New 
Romney Ox lord Rye, 
Saffron \\ aide 11 and 
Shrewsbury All these 
towns may be ptettv 
eeft.unth.il Sh ike^pe ue 
at te d m tlw m at some 
time between 1501 and 
1014 Some have t\en 
thought that Sh ike 
spe ue visited Scotland 
but this is bv no means 
ttilam He played 
btltm Queen F hrabtth 
11101 1 thin one < 




a youth in London, takes charge of the horses of citizens 
visiting the theatre in Finsbury Fields 


at Bauksidc which became famous as 
1 he Globe It was octagonal in shape, 
and was built of wood, and it is almost 
certainly this theatre which Shake- 
speare describes m one oi his plays as 
" this wooden O '* 

Shakespeare now well known m the 
theatrical profession, had a share in 
the profits of The Globe, and from the 
year 1599 it was the only playhouse 
with which he was professionally con- 
nected till near the close of his acting 
days, when he occupied the Blaikfnars 
Theatre, whu h was a transformed 
dwelling-house 

During the time he stayed 111 London 
Shakespeare lived quite near to the 


The First Plays 

But Shake spe .ire was 
not content to be merely 
an actoi He wanted to 
he a diainatist and write 
the* plays whu h the* 
actoi s pertormed and it 
was not vt*rv Jong before 
he began doing so 

It is not certain whu h 
was his first play f*rob- 
ably he touched up some- 
body else s play, for it 
was the custom in his 
day fe>r professional play 
wrights to sell their plays 
outright to an ac ting 
company, and they had 
no rights m them aftcr- 
js of citizens wards l he manuscript 
would be revised, and 
both added to and cut by 
other hands than the author's before it 
was produced 

Shakespeare no doubt gained his 
early experience as a diamatist by 
revising other men's plays Some- 
times his alterations would be slight, 
and at other times he would do a great 
deal of re writing 

At last, in 1591, he produced a play of 
his own He called it " Love s Labour's 
I-ost ' and did what he scarcely ever 
did afterwards, made up the plot 
instead of borrowing it from somebody 
else It was described as “ a pleasant 
conceited comedie,” and although the 
scene was laid m Navarre, and the names 
oi the chief characters were drawn 
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from the leaders m the Civil War in 
France, the play was really a descrip 
lion of life and manners in London and 
the English countryside. 

The next year Shakespeare wrote 
another play, r> The Comedy of Errors,** 
and al tout ihe same tune " A Midsum 
mer-Night’s Dream.” I lien came the 
hrst of the plays dealing with English’ 
history, " Henry VI, ” and aftci wards 
" Richard II ” and others. 

He next began a series of tragedies, 
the first being ” Romeo and Juliet,” 
produced at the Curtain Theatre in 
150b. This was followed by ” Hamlet,” 
" King I-ear,” ” Othello,” ” Macbeth,” 
and others, and it was in the tragedies 


known as New Place, put it into 
thorough repair, planted an orchard, 
and in the garden planted with his 
own hands a mulberry tree, w r hich was 
only cut down in 1758. 

Ibis tree’s end is one of the most 
astounding examples of vandalism to 
bo found m English literary history. 
Shakespeare’s old home had been 
bought by a wretched man, a clergy- 
man. who cared nothing for Shake- 
speare. People interested in the poet 
used to look over the garden wall at 
the mulberry tree, and to save lumscll 
from what he regarded as a nuisance, 
the Reverend Francis Gastrell, the 
gentleman 111 question, cut clown the 


the College of Heralds, which showed 
a spear, in punning allusion to the 
family name. 

He also helped his younger brother 
Edmond, who had come to London 
as an actor, and who lies buried in 
Southwark Cathedral, on the south 
side ot the Thames In the parochial 
monthly accounts there is an entry : 
“ 1607, December 31st. Edmund 
Shakespeare, a player, buried in ye 
Church with a forenoonc knell of the 
great bell, 20s.” William is believed to 
have defrayed the funeral expenses A 
portrait of Edmond Shakespeare is to 
lie seen in a memorial window in the 
cathedral, together with the figures oi 


that the dramatist reached his most 
sublime heights, both 111 the delineation 
ot character and in the mastcily use of 
the English language. 

Almost directly lie 
began writing plays 
he roused the jealousy 
of rival authors, and 
one of these, Rnbeit 
Greene, piepared a 
pamphlet called j 
" G r ee n e's (Jroat- 
s worth of Witte 
bought with a Million 
ot Rejientaimre ” 


A Rival 

The pamphlet was 
not published, but it 
has survived, and we 
t an read what Robert 
Greene thought of 
William Shakespcate 
and his jiractice of 
borrowing plots from 
othei people, foi 
there is no doubt to 
whom the author is 
alluding when lie 
leleis to “those pup- 
pits I in cane that 
speak e from out 
mouths, those anticks 


tree. Dante Gabriel Rossetti has writ- 
ten a poem to commemorate the sacri- 
lege, and it is worth quoting here : 



Shakespeare reading Hamlet to his family. From an old painting 


kiiiunt uit emu w-ij/v. 11^1 . 

Shakespeare’s son Ilamnet died when 
lie* was twelve, but both his daughters 
married ami survived 
t heir father, t he elder, 
Susanna, inheriting 
his house and estate, 
while* to the younger, 
Judith, he left other 
property and money 
He also made some 
provision i 01 Ins sui- 
viving bi othei s and 
sisters, hut lus mother 
died a lew jimis be- 
foie he did Ills wife* 
survived h 1 m seven 


The Portrait Bust 

William Shake- 
speare died on April 
231 d, Hu(>, and vi as 
bill led 111 tin* < ham el 
of Stratford Church, 
wheie a few yea is 
l.iter a portrait bust 
sen lptu 1 eil by .1 
D 11 I c h m a n w a s 
erected, and is still to 
be seen We are not 
sure wliat the drama- 
tist looked like, for 


garni sht in 0111 
colours.” Hi* goes on . “ Trust them 
not, for there is an upstart erow, beau- 
tified with our feathers, that with his 
Tygers heart and wrapt in a Players 
hide, sup] roses lie is as well able to 
bumbast out a blanke verse as the best 
oi you , and being an absolute Jo- 
hannes Factotum, is in his owne con- 
ceit the only Shake-scene 111 a roiintrie.” 

It is all rathei feebk, but Greene’s 
reference to his rival as both a player 
and an author makes it cleat that he 
thought every cobbler should stick to 
his last and an actor remain an actor, 
leaving the writing of plays to others. 

Shakespeare's plays, wlu< h were in 
blank verse, like most plays ot the day, 
became very popular and weie highiv 
successful. They were played Indore 


Hus tier, hen* tail'll, no mninion birth or 
death 

Shared with its kind The woild’s enfian- 
Hiiscd son. 

Who found the tiocs <>l Life and Knowledge 
0110, 

Men* set it, frailoi than lus laniH-wreath 

Shall not the wietch whose hand it fell be- 
neath 

Rank also smgh the supreme unhung ? 

Lo i Shrppaid, Tin pm, pleading with black 

tongue 

This viler thief's imsuffocated breath 1 

We’ll search thv glossary, Shakespeare f 
whence almost, 

Anil whence alone, some name shall be 
reveal'd 

Km this deaf drudge, to whom no length of 
ears 

Sufficed to catch the music of the spheres ; 

Whose soul is carrion now --too mean to 
v ie!d 

Some Starveling’s ninth allotment ot a ghost. 


the 1 >ust is very rough, 
and the features in the* tew alleged 
portraits that have come down to us 
vary greatly in appearance. 

Shakespeare’s daughter Judith had 
three sons, but they left no family, 
and Susanna’s only nchild Elizabeth, 
who died m 1660, was the poet’s last 
descendant. 

Now there seems nothing very miracu- 
lous or even romantic about all this. Tt 
reads like the ordinary life of an ordinary 
man, and we may well ask what it is 
in Shakespeare that should cau.se him 
to be regarded as a miracle or even 
as an outstanding character in history. 
Men of many nations are agreed that 
he is unique find that there has never 
been another man like him in any land 
or in any age. Why ? 


the yueen and other distinguished 
spectators, and from these* and his 
acting he made a substantial income, 
over /i,ooo a year according to our 
present values. 

Then he returned to his birthplace, 
bought the largest house 111 the town 


The dramatist continued to prosper, 
lus income increased, he had a financial 
interest in more than one London 
theatre, and he spent lus time between 
London ami Stratford. He helped his 
father in his financial difficulties, and 
obtained for him a coat of arms from 


Well, it is his plays, of which about 
thirty-seven have come down to us, 
that pick him out from all other writers, 
and indeed from all other men of whom 
wc have any record. I11 these plays he 
portrays every possible kind of char- 
acter of which human nature is capable. 
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Some are men and women of lofty 
ideals and of lion-like courage, while 
others are among the basest and the 
most treacherous of mankind. Some 
are brimming over with fun and good 
humour, while others are in the depths 
of despair Some are frivolous, and 
unreliable, while others are of sterling 
worth and true as steel 

In portraying these characters 
Shakespeare often sciiles the loftiest 
heights sind plumbs the darkest depths, 
anil all this he does in such magnificent, 
virile English as to impress the words 
upon all wlio hear or read them 
There is no kind of passion, or am- 
bition, or virtue, or duty, or nobleness, 
or evil, or weakness, or baseness, or 
courage, or daring, or fortitude, or 
prowess, or heroism, or chivalry, that 
is not found described in Shakespeare's 
plays more realistically anil splendidly 
than it has evei been described before 
or since 


Take, for example, astronomy. How 
well he knew the heavens and the 
science of the sky as understood in his 
day 1 He tells ot sunrise : 

Hu* morning from whose silvei breast 
lhe sun anseth m Ins niaicstv, 

Who doth the world so glonoush behold 
i'liat rcdai tops and lulls *.eoin burnished gold. 

Then comes evening, when 41 the sun 
sets weeping in the lowly west," and 
soon “ the skies are painted with un- 
number’d spat ks,” and the moon 
appears, " that tips with silvei all these 
Irint-tiee tops.” 

Shakespeaic notes the phases of the 
moon : 

O sweat not l>y tin* moon, tin* inconstant moon, 
'lhat monthly changes in her circled orb. 

Sometimes moon and sun are eclipsed : 
” Metlunks it should be now a huge 
eclipse ol sun and moon ” 


evils of superstition ITe was full of 
wit and humour, and was always pok- 
ing fun at the weaknesses of his fellow 
men Hypocrisy he loathed 

Hut the marvel is that with all his 
profound knowledge and philosophy, 
Shakespeare could clothe Ins thoughts 
m language that not only pleases the 
most fastidious literary taste, but can 
be understood and appreciated by the 
simplest and most ignorant ol people 
The charwoman, when kept waiting, 
quotes Shakespeare, although she does 
not know it, when she <lescril>es herself 
as " patience on a monument,” cit 
when she speaks of another lady as 
14 past all shame ” She will tell you 
that ” care killed a cat,” that " men 
were deceivers ever,” and in speaking 
of her family she always says “ we have 
seen better days 1 *; while refemng to 
her present work she bemoans 44 that 
it should come to this 1 ” She may 
tell you of a rela- 


Wo niatteT what 

emotion stirs us, 
whet he t of plea- 
suie or ol pam, 
even if wo are un- 
able to put our own 
feelings into 
wouls, we can find 
in Shakespeare’s 
pi a ys a n exact 
expression of mu 
t h o u g h t s 1 n 
Shakespeare it is 
as though all hu- 
manity had been 
concent rated into 
one man, and this 
is the imra< le that 
staggeis the world 
llovv could one 
man know the 
whole of human 
experience ? How 
could he portray 
m living words 
every thought and Shakespean 

feeling of which 

humanity is capable ? How could lie 
in a few years acquire such vast know 
ledge of life m all its activities, with the 
technical details of trades and profes- 
sions which we find m his plays ? 

His references to law are so ai curate 



Shakespeare with a number of his friends. From the painting by Faed 


He bids us 44 Look how the flixir of 
heaven is thick inlaid with patines of 
blight gold,” and seems to know the 
nature ol the stars when he exclaims, 
' 4 Doubt thou the stars are lire, doubt 
that the sun doth move ! ” 


1 ion w li o h a s 
44 eaten me out of 
house and home,” 
and will have you 
understand that it 
is "neithei here 
nor there ” 

Every one of us, 
every day, is using 
sonic telling phrase 
that ShukespeaTe 
invented: “the 
short and the long 
of it,” "as good 
luck would have 
it,” 44 laid on with 
a trowel,” ‘'neither 
rhyme not rea- 
son,” “give the 
devil his due,” “ 1 
know a trick worth 
two of that ,” ” oil 
with his head ! ” 
“alone l did it,” 
44 the weakest goes 
lg by Faed to fj u . W all,” “the 

very pink of com t- 
csy, M ” can such things be ? ” “ T beai a 
charmed life,” 44 more in sorrow than in 
anger,” 44 to be or not to l>e, that is the 
question,” 44 ay, there’s the rub,” ” suit 
the action to the word,” 44 to the 
manner born,” 44 more honoured in the 




that a hook has been written to show Then he notices the meteors 44 I see 
that Shakespeare must have been a thy glory like a shooting star tall to the 

lawyer by profession. His soldiering base earth from the firmament.” Occa- 

terms find descriptions of camps and sionally the meteors come in showers: 

battles have made other men think 44 the vaulty top of heaven figured 

he must have been a soldier. In musit quite o’er with burning meteors.” He 

Jt is the same, and essays have been knows of comets, though these are 

written to show that lie was a profes- rare — “ some comet or unusual prod- 

sional musician From references in lgy.” He has noticed the stationary 

his plays men at different times have Hole star : 

come to the conclusion that he must j Am as the northern star, 

have been things so different as a school- of whose true fixnl and resting quality 

master and £C butcher. From his theo- There is no lellow m the immanent, 

logical references they have claimed ... 

him as a true Protestant and as a true He mentions Mars 36 times, Jupiter 
Catholic. In sjiorts like falconry and 30 times, Venus 2T times, Mercury 15 
hunting he shows the knowledge of an times, and Saturn 5 tunes, 
expert. Of flowers and birds and He was a close student of the weather, 
insects and Nature generally, including he knew a great deal about doctoring, 
astronomy, he writes like one who had and lunacy, and the human frame, and 

given his whole life to their study. dietary, and the value of sleep, and the 


breach than the observance, 4 more 
sirm’d against than sinning,” ” everjr 
inch a king,” “single blessedness,’ 
” the green-eyed monster,” 44 let slip the 
dogs of war,” 44 trifles light as air,” 
44 the seamy side,” ” not wisely, but too 
well,” 44 the course of true love never 
did run smooth,” ” what’s in a name > ” 
44 hoist with his own petal d,” ” as merry 
as the day is long ” — these are only 
some of the thousands of phrases that 
Shakespeare has made part of the 
English language. 

He wrote in the language that Tyn- 
dale had fixed for ever when he trans- 
lated the New Testament, but he en- 
riched the language with hundreds of 
new words, which he coined or first 
placed on record Abstemious, critic, 
dauntless, fretful, gloomy, headsman, 
inlaid, jaunt, mimic, rascally, savagery, 
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squribble, swaggering, uncaitlih un 
real — those are a few of the words we 
find fust in Shakespeare 

Hut it was in the invention ot t oin 
pound words that he was so hi tilt 
Such words woie rare m J uglish till 
he btgan to multiply them Hir< are 
a few specimens fiom his plays blood 
stained, chimney top coldblooded 
dark-t ud cat pic n ing, t v< u handt d 
eye-glass toot -fall fortune ft lie i, 
health giving ill staued lad} -bird love- 
atfair mountain top, pale fact d rat 
catcher schoolboy schooldays short 


broadcasting ot music is well expressed 
in Hie words 

And those musicians that shill play to \ou 
H utg in the air a thousmd leagues from hence 

So wonderful tind apparently impos 
sible is the mnacle of the boy from 
Stratford that attempts have been 
made' again and again to pro\e that lus 
play* wort wiitten by someone else, by 
a scholar and man of the woild like 
Franc is Bacon for c xample 

Without going into anv arguments 
for or against such theones it is sufii- 


the Bible is really a collection of books 
written by many men in many lands 
and many ages It is in the Bible and 
Shakespeare that < all human life is 
summed up, and we who speak the 
English language may be thankful 
that we have these stupendous works 
in our own tongue 

In what was probably his last play, 
“ Ihe 1 empest, 1 Prospcro undoubtedly 
was regarded as resembling the poet 
himselt, and it is interesting to remem 
ber this when reading the parting words 
of Prospcro 



Shakespeare reading one of his plays before Queen Elizabeth From the painting by Ender 


lived, tear stained tenipc st-tossed, 
water colouis 

Altogether Shakespeaie used about 
15 000 clitic rent words 111 lus plays and 
poems, whereas Milton used only <>,000 
and the Old Test ament contains but a 
similar number 

Modem authois go to Shikespeau 
for titles for then books In little more 
than a year nearly foity books had 
titles taken fiom his woiks among 
them “Journeys End’ All Our 
Ycstetdays,’’ 4 Brief Candles * Cakes 
and Ale,” “ Merely Players, Hei 
Privates Wt,’ Full fathom iiye 
and * Salad l)ays 9 

It is astonishing how we can find in 
Shakespeare’s woiks cpiotations that 
seem to fit admirably events and mvc 11 
ttons that arc 1 iter than his clay I’ll 
put a girdle round about the earth m 
forty minutes is an excellent close rij> 
tion of telegraphy or wireless, w hilc tne 


cicnt to say that none of the keen 
httraiy men who knew William Shake- 
speare so well and spent so much of their 
time with him had any doubt that he 
was the author of the plays He was as 
much a wondei to them as to us aud 
they did not hesitate to say so They 
lefer to him as the ’Stai of Poets/’ 
the 1 Poets' King," and such titles they 
gi\e to no one cdse Ben J orison shows 
w hat he thinks m the lines 

While I confess til} wutings to be such 
As nr itli* 1 Man nor Muse can praise too much 

and he tells us very truly that “ He 
was not of an age, but for all time " 
Another contemporary author and 
tiiend Leonard Digges, says 

he sure our Sh ikospearc, thou can9t never die, 
Hilt, uowned with J lurel, live eternally 

There is only one book greater than 
Shakespeare and that is the Bible But 
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You do look m\ son, in a mov’d sort 
As if \ou weie disinn’d Be chteiful, sir f 
Our revels now aio ended” I hese our at tors 
As I foretold >ou, weie all spirits and 
Are melted into air, into thin air 
And like the baseless labnr of this vision, 

The cloud rapt towers, the gorgeous palaces, 

1 he solemn temples, the great globe itself, 
\ea, all which it inherit, shall dissolve, 

And like this insubstantial pagein t faded 
I eave not a rack behind we are such stuff 
As dreams are made on, and our little life 
Is rounded with a sleep 

As Professoi Walter Raleigh says 
" In ail the work of Shakespeare there 
ib nothing more like himself than those 
quiet words of parting — ' Be cheerlul, 
sir , our revels now are ended * Yet 
they are not ended, and the generations 
who have come after him, and have read 
his book, and have loved him with an 
inalterable personal affection, must 
each, as they pass the way that he went, 
pay him their tribute of praise. 
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THE GREAT MARVEL OF THE BUSY BEE 

The story of the bee and its remarkable communal life is one of the greatest romances of natural history. 

I he bee itself is a wonderful creature, specially adapted to the needs of its life, and in these pages we read 
a great deal about the bee. In other parts of this book the story of what goes on in the hive is told in detail. 


A ll living creatures are adapted 
to the circumstances in which 
they have to live, and are fitted 
for the work which they have to do. 
Men of science tell us that this adapta- 
tion has been brought about by nature 
over a course of millions of years, and 
the process by which the various 
creatures have reached their present 
form and development is known by 
scientists as evolution. 

We read something about the pro- 
cesses of evolution in other parts of 
this book, but the adaptation of the 
living creature to its needs and circum- 
stances is nowhere better seen than m 
that familiar insect the honey bee. Its 


either eating or sunning themselves. 
But when winter approaches the drones 
are killed off by worker bees specially 
appointed for the task. The drones 
have no sting, and when they go in and 
out of the hive they push the other bees 
about in what seems a very rude wav. 

Many beekeepers have been puzzled 
by the curious dance-like flight of their 
worker bees at certain times of the day. 
Professor Karl von Frisch, an Austrian 
entomologist, believes that the dances 
are the bees* way of telling each other 
where plentv of food is to be found. 

When bees fly in circles, clockwise 
and anti-clockwise alternately, it means 
there is a clump of pollen-laden flowers 


the wagtail dance m a position vertical 
to the base of the hive. When the hive 
is on a direct line between the sun and 
the feeding place, the bees dance head 
downwards. 

If the feeding place lies to the left 
or right of a direct line between the sun 
and the hive, the bee orientates its 
dance accordingly. On every occasion 
when Professor Frisch observed these 
dancing flights, at the end of the per- 
formance a number of bees immediately 
followed the dancer in flying oft in the 
direction indicated. 

A bee has five eyes, one situated on 
each side of the head and three on top. 
The three top eyes are single, but those 



Here we see the various stages in the history and development of the bee, from the egg and the newly-hatched grub, to the growing 
larva, the pupa, and finally to the perfect winged insect with its long tongue. The change of form as larva turns to pupa can be seen. 


extraordinary and romantic life in 
communities organised for work is told 
elsewhere, but here we see something 
of the bee itself. 

There are three kinds of bee : the 
so-called queen, who is really the mother 
of the community, the drones, who are 
male bees, aud the workers of various 
kinds who, tike the queen, are females. 
All the bees except the drones are busy 
labourers and almost kill themselves 
with work. 

The queen spends much of her time 
laying eggs, but the drones live a life 
of luxury. They are often fed by the 
workers, and spend most of their time 



These three photographs show the three 
the right a drone. 


within a distance of 150 or 300 feet of 
the hive. If the feeding place is more 
than 300 feet from the hive the bees 
returning with the news perform a sort 
of wagtail dance ; turning rapidly on 
their own axis in a half-circle, returning 
to their first position, making a half- 
circle in the other direction, and then 
returning to their original position. 

Even more remarkable is the bees' 
method of indicating the direction of 
the feeding ground they have dis- 
covered ; often some distance away. 

Professor Frisch thinks that if the 
ieeding place lies in a direct line between 
the sun and the hive, the bees perform 



of bee, somewhat magnified. On the left 
worker and the queen are females, while th 


at the sides are compound, that is, they 
have many facets or faces so that these 
eyes are almost like a collection of 
smaller eyes. In the worker's com- 
pound eye there are over 6,000 facets, 
no two pointing in exactly the same 
direction. The drones, however, have 
13,000 facets in each compound eye. 
while the queen has only 5,000. 

What is the use of the compound 
eye ? Why should there be so many 
facets ? It used to be thought by men 
of science that each facet gave a separate 
image of any object which it faced, so 
tliat the bee saw many thousands of 
these objects all nearly alike 



is a worker, in the middle a queen, and on 
e drone is a male bee. 
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Sue h a power how i*v ot 
seemed quite* useless and 
now scientist s have 
eh ringed their minds and 
think that e a< h tacit Hives 
a pie t m e only of that 
part of an object which 
is inline diatilv in front <>i 
it and then that the brain 
oi the be e c o m b i n e s 
these together to form a 
single image* 'I his is mm h 
more likely than that 
there should be thousands 
e>f images seen at one tune 
ot the* same object 1 hi 
single eves are* be he ved to 
be used ten le >r>ktng at 
objects which an* vei\ 
close, while the lotupounel 
eves see* things that are 
i.u tlier oil 

I he n standing out tiom 
the* head aie two fee le*rs 
known as ante rmae These 
are* \e*r\ wotulcilul organs 
loi thc*v are used le>r 
smelling and the eats ot 
the bee are phut el m 
them They enable the 
insect to find its wav 
about and to emnmuni- 
eate with othe 1 bees. The 
antennae aie jointed T he 
longer joints me covered 
bv long lint* bans, while 
the smallti joints. ilso have 
bans whit halt* shortc i and 
tine ktr th in the others 



A swarm of honey bees on a creeper-clad fence 


hairs and is then carried 
away When another 
flower is visited the 
pollen is rubbed off, 
and if that flower is a 
female blossom it is fer- 
tilised so as te) plod ut e 
seed The legs of the* bee 
which, as in the case of all 
insects are six in number 
divided into three pans 
an ust*d as hands ns well as 
teet 1 1 is said t hat the bee 
can raise and lower each 
foot 1,200 times a minute 
Then the bee has a 
wonderful arrangement of 
wings There aie four 
and this division enables 
the wings to be packed 
a wav. when they are not 
wanted unit h more 
tightly than if there were 
only two But for flvmg 
twowingsaic much better 
than tour so the b< c has 
a number of hooks which 
enables each pair of wmgs 
to be fastened together so 
that m effect tluy become 
reallv a single pan while 
the flight is going on 
llieie au other wonder 
ful things about the bee's 
bod> On the third j>ut 
ot legs there is a kind of 
basket m which pollc n is 
taint d ti om the* flow) ts to 
the* hive Then the it aie 


On each antenna a wuiker lias about 
14 000 hairs c'och being linked up with 
a neive, and it is these hairs which 



the flowers. On the right is seen a hair 
of the bee, with pollen grains which have 
been caught during a visit to a flower 
Both are greatly magnified 


enable the* bet* to go about and do things 
m the dark They are very sensitive, and tin 
least touch on the hair is at once conimuni 
catcd to .1 nerve centre hi this they are 
very much like the whiske*rs oi a cat 

On each antenna there au* mote than 2,400 
holes the queen hasfewei, but the chonc has 
a much larger number namely 37,000 hath 
hole is really a little* nostril 

Then the* bet lias a pointed tongue 01 tiunk, 
and m t lie* case of tht wotker there die about 
a hundred rows of hairs though fewer of 
these are found on the cjuee*n anti the drone* 
It is bv me ans of the hauy tongue that the 
bee collects nectar from the flowers Tt 
thrusts its tongue out anel the nectar sticks 
to tire hairs m minute* dioplcls 

A bee also possesses powerful jaws, and 
whem the* insect visits a flow r e*i so long that its 
tongue will not reach to the nectar it cuts 
a hole* with its jaws and inserts its tongue* 
through the hole It tan even cut its way 
out of a cardboard box 

The body of the bee is covered with hairs 
with tiny spikes on them, and whc*n the bee 
goes into a flower the pollen is caught by the 



Here is part of the bee’s hind 
wing, showing a row of tmy 
hooks which runs along its front 
margin. The function of these 
hooks is to link up the front and 
back wings, so that when the bee 
flies they will form a single pair 



Stages in the history of a white clover blossom which has been visited by bees. The various florets turn downwards after fertilisation 
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THE WONDERFUL NURSERY OF THE BEES 


■adi. nUAi 


Li 




When the wax cells are properly formed the eggs are bud m the lower celts by the queen bee. In due course these hatch out into 
Bru bs which are led by the worker bees, and grow so as to fill their ceils. They then spin a kind of shroud, and after the cell is sealed 
ud the grub changes into a pupa and then into a winged bee, which gnaws its way out. These pictures show the comb with some cells 
sealed and others with the grubs inside. The upper cells of a comb are generally filled with honey, and pollen or M bee bread *’ 




WONDERS OF ANIMAL AND PLANT LIFE 


two stomachs, one being a honey 
sac and the other the stomach 
proper. The bee sips nectar from 
a flower and passes it down a tube 
into the honey sac. Another tiny 
tube lined with fine hairs, all point- 
ing downward, leads from the sac 
into the stomach. 

The nectar, as gathered, often 
contains some jxillen grains, and 
the 1 k‘c passes the nectar from the 
honey sac into the stomach and 
afterwards brings it back from the 
stomach to the sac, but the hairs 
pointing in one direction stop the 
pollen grains, and so nothing but 
pure honey enters the honey sac. 
Thus the, opening between the two 
stomachs really forms a strainer. 

, The honey sac, however, is very- 
small and when full contains only 
about one-third of an ordinary 
drop of honey. 

All over the tody the bee has 
tiny air holes known as the spira- 
cles, a word which comes from the 
Latin word meaning " to breathe/' 
It is through these openings that 
the insect takes in air. 

Then there is the sting, a useful 
weapon of defence. It is barbed, 
and consists of a sheath contain- 
ing two tiny darts. When the bee 
stings it first pierces a hole with 
the sheath, and then the darts 



A magnified photograph showing the various parts of 
a bee’s body. In front is the tongue with its sheaths, 
and at the sides of the head the antennae or feelers 


move up and down rapidly in- 
creasing the depth of the wound. 
At the same time, poison from a 
poison bag is poured into the 
wound, causing it to smart 
sharply. 

The bee, however, is not an 
aggressive creature, and if one 
alights on a face or hand we must 
not get excited and brush it off, 
as in that case it will probably 
sting us ; whereas if we leave the 
bee alone it is quite unlikely to 
insert its sting. The sting of a bee 
is fatal to other bees. The workers 
will often sting to death bees from 
other hives that enter their hive, 
and the queen, whose sting is 
curved, unlike those of the workers 
which are straight, uses hers to 
kill rival queens. 

Of course, if bees are annoy eel 
or frightened by human being^ 
they will make a concerted attacks 
and sting badly, but that even\ 
a mass of bees can be quite harm- \ 
less is proved by the fact that \ 
sometimes when the bees are 
swarming they have alighted on 
a man's face and thousands have 
hung all round it like a heard, 
and yet he has come to no harm. 

In another part of this book wv 
read the marvellous story of life 
in the bee-hive. 


GROWING MUSHROOMS IN AN ENGLISH GLASS-HOUSE 


I T is curious that though no other 
country can vie with Great Britain 
in the large number of edible 
species of fungi that can be gathered 
at almost all seasons of the year, this 
form of food is not very much in 
favour in Britain. 

The most generally eaten of all fungi 
in Kngland is the common mushroom, 
and yet in some countries of Southern 
Europe it is regarded as unwholesome 


and almost poisonous. There is an old 
Italian proverb which says : " May he 
die of a pratiola.” which is the Italian 
name for the mushroom. 

The mushroom is common in the wild 
state, but it is also cultivated both in 
England and in France. Round Paris 
thousands are produced in caves, 
cellars, railway arches and disused 
tunnels. In Kngland they are grown 
from spawn in special houses, and in 


■ covered beds in the open air After 
lanting the whole bed is coated w r ith 
nely sifted loam to a depth of about 
an inch, and then over this is placed 
litter, which helps to keep in the 
moisture and preserve an even tem- 
perature. 

Mushrooms must always be gathered 
fresh, as people have been poisoned 
by eating them in a decaying 
condition. 




A large and wall-formed specimen of the mushroom 


Picking mushrooms in a glass-house in the Lea Valley, Essex 
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TELEVISION FROM THE BOTTOM OF THE SEA 


M any of the difficulties and dangers 
of diving are due to the * blind- 
ness " of those in charge of 
operations on the suiface Moreover, 
visibility under wate r is usually bad ami 
limited to a very short range Scien 
fists and tnginetrs on the surface must 
depend upon what the diver tells them 
lie can set and as the piessurc of the 
watei at the gieatist diving depths 
aftcc ts the diver s pc >w ei s of ohserv ation 
his it ports arc not always reliable 

Salvage experts needed some device 
which would make it possibk for the rn 
to sc e on the surf ire what the divci was 
doing and what he was txamiumg It 
would 1 m even better if they could 
seaich for and then examine ail undei 
water object without having to send 
down a diver at all 

Both these pioblenis we it solved m 
i<)5i by the development of a t< lev lsion 
( anu t i spec Kill \ designed to take 
pit tuns undei watei and then it pro 
duct them on i seieen in the salvage 
ship 1 xpciimcntal woik on the c amci i 
began during the ioyo \ 5 War but its 
first practiced test was t»n June 14 j <> 5 1 
when the Bntish subminne Alii jv 
which lnd been lost with ill hands in 
the 1 nglish C lianml on Aptil 17 1051 
was ldentiticd on the sea bed by means 
ot m undei w iter television e diner 1 
Sunil 11 to those used by tlu Bulish 
Bionic isting C mpoiation foi outside 
television bioidc ists the under w«iter 
tele vi ion eanitra is cut lost d 111 a watei 
pmot steel evlindtr 2S liichts long and 
inches wide and is suiioundc d by 1 
metal fiame to pioteet it agnnst 
damage Mounted on the fiame aie 
eight 1 50 watt elt etne lamp-* 1 oeusmg 
the opening and closing of the cameri 
slmttei ind tlu phe ing of the camel 1 


at any requited angle are by remote 
control from the salvage ship 

The camera is lowered by dc trick to 
any depth to 1,000 feet and at once 
begins to take a moving picture of 
anything in fiont of the lens Lho 


pietuie is lepiodiued on a tele \i ion 
scum on the slop so that a surface* 
obsuvet secs txactly whit the canieia 
sees at moment of photogiaplung 

The first under watei television 
camei as wtie moved by moving the 
ship from which thov were suspended 


but late 1 mode Is au made se If profiled 
by fitting them with an < lee trie motoi 
dm mg a propclli r I he 1 anu ra the k 
fore moves about below water like a 
submarine but remotely eonti oiled 
fiom the surface 


Undei witci television is now used 
fen inspecting ships hulls hirboui 
wills doekgites and wrecks While 
dive is are woiking under waiei tele 
vision makes it possible lor the ah age 
office 1 w itching the seieen to till them 
what to do 



This picture shows how the salvage officei can watch on a television screen on hi* 
ship a diver on the seabed The officer and the diver talk to each other th tough a loud 
speaking telephone The bottom picture shows the camera televising the diver at work 


liohtino ca»lG^. 
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wire drawn by Mr & Havts 
and are reproduced by courtesy 
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THE INSTRUMENTS THAT RECORD THE EARTHQUAKES 



on its surface tremble also But the delicately poised weight does not take up the movement quickly like the other objects around it, and so the pen 
attached to the weight remains still, while a drum or table, covered with blackened paper, on which the point rests shakes with the earth, and a zigzag 
line is marked on it It is really as though we held a pen still while somebody moved the table or paper, and a writing was produced m this way 
In the case of all seismographs, by means of levers and long arms to the pens, the tiny vibrations are greatly magnified The instrument on the left 
and the one at the bottom are for recording horizontal movements of the earth The instrument at the top records both honsontal and vertical move* 
ments As soon as a tremor occurs an instrument called a setsmoscope starts a dock, and the table begins to turn, so that continuous fines are 
made by the pens In the setsmoscope a heavy weight resting on a pin-point pivot has a long perpendicular needle attached When the earth trembles the 
weight remains still, but the apparatus shakes, the tip of the needle touches the side of a small cup, an electrical connection is made, and the clock starts 






Marvels of Chemistry & Physics 


WHY WE ARE ABLE TO SEE THINGS 

When we look at things we do not see them all in the same way. If we look at a mirror we see not the 
glass, but ourselves and the things round about us, and if we look at a window we sec not the glass, but what lies 
beyond. If, on the other hand, we look at the moon, or a book, or a tree, or a dog, we see it. This is because 
the light falling on the object is diffused or reflected in various directions and so lights it up as if it were 
giving out light of its own like the Sun or a flame. Here we read why this is 


I T is by moans of our eyes that our 
brains are able to receive an im- 
pression of what things are like 
We can sec whether they are round or 
square, tall or short, rod or blue, and so 
on, and about the wonder of the eye it- 
self we read in another part of this book. 
But how is it that the eye is able to 
receive an image of the object at which 
it is looking, so as to pass on a message 
to the brain ? Well, things arc seen 
by means of rays of light, which pass 
to our eyes from the objects and strike 
upon the retina or curtain at the back 
of the eye. 

Certain objects, such as the Sun, the 
stars, the electric light, the gas tlame, 
are self-luminous, that is, they shine 
by their own light, and, as they burn, 
rays of light are ceiused, which pass 
through the interven- 
ing spaces to our eyes. 

Yet there are other 
bodies which we see 
but which do not 
shine by their own 
light at all. In the 
sky, for instance, we 
have the Moon and 
planets, and then 
there are the things 
about us. such as 
houses and trees and 
furniture and books 
and pictures and 
these words which we 
are reading now. How 
are we able to sec 
these things if they 
have no light ? Well, 
the fact is we see 
them by means of 
the light that shines 
upon them from 
luminous bodies and 
is reflected to our 
eyes. 

When a beam of 
sunlight or a ray of 
light from a flame or 
lamp shines upon a 
smooth, polished sur- 
face like that of a 
mirror, nearly all the 
light is reflected back, 
and i! the beam 
strikes the mirror at 
an angle, the light is 
reflected at the same 
angle in the opposite 
direction. 

When, however, a 
beam of light is 


allowed to fall on a rough surface like 
that of a sheet of ungla/ed white paper, 
the rays are not reflected at certain 
definite angles as in the case of the 
mirror, but arc scattered in all direc- 
tions by the innumerable little reflecting 
surfaces of which the surface of the 
paper is composed. This scattering of 
the light in all directions is known to 
men of science as diffusion, which 
simply means “ spreading abroad." 

Now as a diffusing surface scatters 
in all directions the light which falls 
upon it, each small part of such a 
surface is sending out light in many 
directions, just as a small part of a 
luminous surface like a flame sends out 
light. We are thus able to see the 
outline of a diffusing surface as we do 
that of a surface which is itsel c living 


out light of it> own. For this reason 
we can see the Moon or a sheet of paper. 

When, however, light comes to us 
from a polished, reflecting surface like 
a mirror we sec, not the outline of the 
mirror, but the source from which the 
light reached the mirror, for the light 
is not diffused but is neiirly all reflected 
hack. That is why we cannot see the 
mirror itself. 

One* result of this is that sometimes 
when there is a large mirror on a wall 
we may begin to walk into it before 
realising that it is a mirror, for the 
outline of the mirror is not noticeable*, 
to us. We merely see objects reflected 
in it. In the same way we may walk 
into a sheet of plate glass, because a 
perfectly transparent iiody allows the 
rays of light to pass through without illu- 
minating its shape, 
and so we cannot see 
the glass. 

All IkkIics other 
than those which are 
sclf-lun unous can be 
visible only by the 
light which they 
diffuse or shed in all 
directions. Black 
bodies absorb the 
light which they re- 
ceive and send back 
no light to our eyes. 
We should thus be 
quite unable to see a 
black body were it 
not for the fact that 
its outline can be 
distinguished by the 
diffused light which 
comes from the back- 
ground. Any object 
which can be seen 
must be sending rays 
of light to our 
eyes. 

We must remember 
that if it were not for 
diffused light our 
rooms would be very 
dim and dull. .It is 
the scattering of the 
light m all directions 
as it is reflected from 
the walls and ceiling 
that lights up the en- 
tire room. Otherwise 
the room would be 
light only in that part 
upon which the rays 
shone directly from 
the source of light. 



Here the light is falling on a mirror and each ray is reflected at the same angle to 
the perpendicular at which it struck the mirror. Nearly all the light is reflected back 



In this picture we see how the light falling on a sheet of white paper, the roughness 
of which is much magnified in the drawing, is reflected in a variety of directions 
be cause the roughnesses are at different angles. The light is thus diffused, causing 
the sheet to appear illuminated as if it gave out light of its own 
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CENTRE OF GRAVITY EXPERIMENTS 


T uner <ire many interesting experi- 
ments l* hich we can carry out 
to illustrate the principle of the 
ctntre ol gravity, and sonu of these 
are illustrated on this page In the 





How to stand ready for the stool experiment 



For the third experiment we need a 
pencil and a ring One experimenter 
liolds the pencil and the other has to 
try to place the ring over its point 
Before making the attempt however, 


wmm 





How to stand ready for the pole experiment 

r A ^ 

i 


Having lifted the stool we find it im- 
possible to rise to an erect position 


When we try to seize the sugar with our lips 
we shall overbalance unless very careful 


makes it impossible to icach the erect 
position 

In the st fond <xpcnm<nt we pi ice 
a strong kitchen chan on the ground m 
the position shown with a pine ot 
lump sugar on tlic upper rail Now 
kneeling on the lowei Inr of the chut 
and giasping the side lails we bend 
forward and take up the sugu with 
out bps I lie it suit will piobably be 
as shown in the second of the two 
pie tuits 1 he cintit ol gravity being 
displaced causes us to overbalance 
But by keeping the re ir of out body 
we 11 back ami douching low the sugar 
can be taken up without ovu balancing 



With the back to the wall it is easy to pass 
under the pole and regain our position 


fnsi experiment we place a 
fully lie i\> stool close against 
the w ill ind then take up our 
position 1 icing it with our feet 
on the giound just twice as tar 
fioin the w ill as the width of 
the stool 

Now luiuling loiwaid with 
out legs quite straight to the 
laps ind om he aei lost mg 
ag mist tlie will as shown m 
tlu hr>t pie tin e we giasp the 
stool ami ruse it as in the 
se c ond pie t me \\ hat w< have 
to do now is while holding tilt 
stool to tiy to i use om selves 
to the erect position without 
moving oui helot legs I he 
displacement of the centre of 
gravity of our body now 
that we are holding the stool 



The experimenters each on one knee try to put the ring 
over the pencil without overbalancing 


c.ich playti has to hold up one 
of his or her feet with the hand 
as show n 1 his n< cc ssitates the 
pcrfoimcr icsting on one knee 
only and nituially it is very 
difficult to Kttp upright, as 
each playt r is in a state of un 
stable equilibrium bkeape gtop 
balanced on its pig 

In the final experiment we 
need a broomstick oi other pole, 
such as that wlm h a boy scout 
cat nes flic experiment is to 
rest one end in the angle mado 
by the floor and the wall, and 
then to pass the whole of the 
body underneath it without 
moving the end of the pole and 
without overbalancing With 
our backs to the wall it will 
not be an impossible feat 






HOW A MAN CAN LIFT A GREAT WEIGHT 

Of all simple machines the lever is the most familiar, and an adaptation of this which is m general use will 
be found m the lifting jack The device is better known to-day than ever it was, for everyont who has a motor-car 
uses a jack Here we read some interesting facts about the different types of lack and see how these operate 


T hi re are many (ic vjcc*^ which man 
has invented to enable lnm to 
do what f without the aid of any 
michmc at all would bt impossible 
Wc have seen for example how the 
lc\ti enables him to move a wtight 
which he could not do without the aid 
of a now bat working on a fulcium 
lhc pulley too which is desenbed and 
pietured on pigts O40 to 05^ is really 
only an adapt it 1011 of the lever md 


by this ingenious ai range merit 1 smill 
lot re acting thiough 1 gre it distance 
will lift i lie ivy weight or e xert a gieat 
forec thiough 1 shoit distune. 

Perhaps the simplest i«l ipt ituni ot 
the lever fen 1 Using weights in ever) 
day use is the j itk whieh lilts the 
weight from below mstt id of r using 
it ftoin above as eloe s the pullty It is 
a poitible lppliince and is made 111 a 
gic it variety of forms exciting 1 iotee 


v irymg troni a lew hundieelweights to 
hve Inn idle d tons aiui is ael ipte el to an\ 
special purpose foi which it is lntemeUd 
- foi ust with motorcars railw »> 
trams locomotives bnelgt s and so on 
1 he snnpksttvpe ol j ic k is a pivoted 
crowb 11 working 111 an upright frame 
which by mere prcssuic on the lever 
will give a direct ind quick lift Such a 
pick now in common use m garages is 
shown in the pictures cm this ptge 



Here is a simple form of jack used m garages It consists of a pivoted crowbar and is a common type of quick lift lack used tor motor- 
cars There are two independently adjustable heads which can be screwed up or down, and the long arm raises these while a pawl and 
ratchet mechanism enables the arms to be held in position when they have been raised The pawl is released by a catch near the end 
of the lever In this picture the mechanic is about to press down the long arm and raise a car 



In this picture the mechanic has lowered the arm, thereby raising the vehicle which was to be lifted, and this a held in position by 
the Wi and ratchet, as can be seen The pawl can only be released when the lever is pressed down, so as to take the weight off the 
* ^g W i Two wheels in front of the jack enable it to be wheeled about easily from place to place 
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MARVELS OF MACHINERY 


A more advanced type of jack is that 
known as the screw jack, ana this again 
has various forms, the screw sometimes 
being turned by means of a bar in the 
same way as a capstan is turned, and 
sometimes by means of a rotary handle 
and a system of gearing. 

In the old days old timber houses 
which had sunk on their foundations 
so as to bend forward and be in danger 
of tumbling over, were often jacked 
up and then supported by props The 
jack used in such cases generally con 
sisted of a toothed wheel and rack, 
arranged in a wooden stock or frame, 
and when the wheel was turned the 
teeth engaged with the teeth of the 
rack and raised it slowly, lifting the 
house with it. 

It lias been said that when men use 
a machine of this sort great things are 


in case a new wheel or tyre has to be 
put on. 

For heavier work hydraulic jacks are 
employed, in which a small plunger 
worked by a hand lever applies pressure 
to a liquid, and this pressure being 
multiplied over a wider area exerts a 
much greater force than that applied 
to the lever. The principle of the 
hydraulic press is fully explained on 
page 184, and that principle is the 
same in the hydraulic jack. 

As water is liable to freeze in cold 
weather, and further, may cause rust- 
ing in the iron parts of the machine, 
oil is now more generally used as the 
fluid, and on this page one type of 
hydraulic jack utilising oil is shown. 

Sometimes the screw type of jack is 
combined with the hydraulic principle. 
In heavy engineering some large jacks 


ground than to raise the load. In the 
case of damp, spongy ground, it is 
always wise to stand the jack upon a 
plank laid horizontally. 

The use of the jack requires no 
particular skill, but it is, of course, 
necessary to take ordinary common 
sense precautions. For example, when 
the front part of a car is being 
jacked up the hand brake should be 
applied to prevent the car from run- 
ning backward, and when the car 
is being jacked up at the rear wedges 
should be placed on each side of the 
front wheels to prevent any forward 
movement. 

In a traversing screw jack the lifting 
part can be worked to and fro on the 
base by means of a horizontal screw 
worked with ratchet levers. 

It is interesting to know how the 



In this picture we see several kinds oi jacks. The first one is an ordinary screw jack, which is raised by turning round the head with an arm. It 
is the simplest form of screw jack. The second picture shows a more complicated form which is known as a double lift screw jack. By means 
of a rotatory handle bevelled gearing is turned, raising a screw inside which works a smaller screw, carrying the head of the jack. As the handle 
is turned the whole series of screws is operated, and the jack is raised slowly. The last two pictures show a hydraulic jack Working not with water, 
but with oil, which does not freeze or cause the metal to rust When the lever is pressed down a plunger is raised and oil passes from the reservoir 
through a channel into the chamber in which the plunger works. At this operation a ball valve doses the entrance to the central chamber, but 
another ball valve on a spring is pushed down by the oil in the reseryoir, so that the oil can pass to the plunger. When the lever is raised the ball 
valve entrance to the reservoir rises on its spring and closes the channel, while the pressure of oil by the plunger pushes up the ball valve of the 

central chamber, and the oil entering raises the central cylinder with the load 


done slowly, whereas when they apply 
their owti strength without a machine, 
small things may be done quickly. As 
we know, a machine does not increase 
jpower and speed at the same time. If 
•power is increased it is done at the 
expense of speed, and this is the case 
with the jack. The man operating the 
jack may be working very rapidly, bvit 
the lifting that is done proceeds very 
slowly. 

The jack was never so much used as 
it is to-day, for all motor-cars carry a 
jack, so that the vehicle can be lifted 


capable ot lifting five hundred tons are 
used, and these of course work on the 
hydraulic principle. 

A very important use of the jack is 
in the replacing of locomotives and 
railway carriages upon their rails when 
they have become derailed. 

Of course, in all cases it is essential 
that the base of the jack should rest 
upon a firm and level foundation If, 
for instance, in jacking up a vehicle the 
ground on which the jack stands should 
be soft, the application of the power is 
more likely to press the jack into the 
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name " jack M came to be given to an 
appliance of this kind. As the familiar 
form of the commonest of all Christian 
names, John, it came to be used for 
any boy or man who did rough or 
menial work. Then the name was 
transferred to any contrivance which 
did the work of a common servant, or 
to anything which was put to rough 
use, such as a boot- jack or roasting- 
jack, and thus it came to be used for a 
simple machine for lifting the axle of a 
vehicle off the ground while the wheel 
was being cleaned. 





BRITISH ARMY’S FIRST GUIDED MISSILE REGIMENT 






fm 
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The British army's first guided mtsstle 
regiment of the Koval A rtillery was formed 
tn 1957 and armed icith Corporal weapons 
supplied by the U.S.A . The Corporal 
guided missile is 45 feet long , 30 inches in 
diameter, and weighs 5 tons. It carries an 
atomic warhead which has an explosive 
effect equal to that of 10.000 tons of T.N.T . 
The missile is powered by a liquid fuelled 
rocket mo 1 or and is guided to tts target by 
radio and radar. The photographs on this 
page show the Corporal being made ready 
for firing. 1. Preparing to fuel the missile’s 
rocket motor from a pressure tanker. 
2. Members of crew in protective helmets and 
clothing. 3. N.C.O. signalling that fuelling 
is completed. 4 . Men on a servicing platform 
at the end of an adjustable arm preparing 
missile foi firing. 5. Transporter cradle 
raising missile to its vertical firing position. 
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When an ordinary tun 1* fired, the artillery in has no control over the shell after it leaves the band and must rely on the.wxuracy 

to hiX Urget. Kow science has produced the guided missUe. This has a wonderfully ingenious 
electronic brain which “ thinks out for itself the best way of scoring a hit 




HOW A PADDLE STEAMER IS DRIVEN ALONG 



", 


In this picture we are looking down upon a paddle steamer* and part of the deck has been cut away to show us the engines at work 
driving the paddle wheels. Steam is generated in the boiler by furnaces and passed by a steam pipe to cylinders, where pistons are 
driven to and fro as in other steam engines of the piston type. Sliding valves enable the steam to enter first one end of the cylinder 
and then the other. In this way the piston is driven to and fro in both directions, the exhaust steam of the previous stroke being 
driven out by the piston on its return. By means of piston rods, cranks are turned, revolving the shaft connected witji the paddle 
wheels, and so the wheels are turned, and the paddles as they strike the water push the ship forward. Paddle steamers, which were 
the earliest form of steamship, are now mostly used for river and coastal services 
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HOW THE ATMOSPHERE IS MADE IMPURE 

It is of the greatest importance if we are to keep healthy that we should take no harmful substances into 
our bodies. We must eat only pure food, drink pure water, and breathe pure air. Yet in large areas of 
Great Britain to-day the air is so polluted by soot and smoke that it is really unfit to breathe. Here we read 
something about this evil, which should be abolished 


I T is a very extraordinary thing that 
while in civilised lands the greatest 
care is taken to see that the water 
which people have to drink is abso- 
lutely free from contamination, the 
purity of the air is almost ignored. 
Yet it is just as important that we 
should breathe pure air as that we 
should drink pure water and eat 
pure food. 

If there is the slightest suspicion of 
taint about the water supply of a dis- 
trict experts immediately get to work, 
and people are no longer allowed to 
draw from the supply till it is quite 
clear that it is pure and fit to drink 
The same care is exercised with 
regard to the food we eat. Inspectors 
arc constantly taking samples and 
examining the food supplies in markets 
and shops to see that nothing tainted 
reaches the people, and of course we 
are all very glad that this is the case. 


But it seems strange that in regard 
to the air we breathe, and upon which 
we arc dependent for life, very few 
precautions arc taken to see that it is 
fit to enter our bodies. After all, we 
eat only two or three pounds of food 
a day, and in all forms drink only four 
or five pounds of water. Yet we con- 
sume forty pounds of air daily, and it is 
possible to take in with this a great 
deal of impure matter that is liable to 
cause disease. 

As we have already seen on page 45, 
the black fogs from which .so many 
cities suffer are due to the soot thrown 
out by chimneys, nut only the chimneys 
of factories, but those of dwelling 
houses also. As the result of very 
careful tests and the collection of 
many samples, it has been prov» d that 
on a really foggy day a man wanting 
in the streets of London takes into his 
body with the air he breathes about 


fourteen thousand million soot par- 
ticles every hour. 

It is the countless particles of soot 
thrown into the air from chimneys in 
towns and cities that give rise to so 
much fog and cause the fogs to become 
dense and black. 

Dr. 1 S. Owens, an expert who has 
studied air pollution for many years, 
estimates that two-and-a-half million 
tons of soot are distributed broadcast 
over Britain every year This is not 
only harmful, but foolish, for soot is 
due to improper and incomplete 
combustion of the coal, and there 
are thus two-and-a-half million tons 
of good, unused fuel being thrown away 

Some cities and towns, ol course, take 
care to make laws prohibiting anv 
considerable pollution of the air by 
chimneys, but there are plenty of other 
towns which take no steps at all to 
minimise the danger. 
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WHY MORNING AND EVENING ARE COOL 

T he morning and evening as we area of the Earth's surface than it is book. The Sun at midsummer k 
know are cooler than the middle at noon Naturally, therefore, when shining much more directly upon our 
of the day, and perhaps some the same amount of heat is distributed part of the Earth, owing to the Earth's 
people may wonder why this should be over a wider area, there is less of it for tilt, than it is in spring and autumn, 
The reason is clearly explained in the each fraction of that area, and so the and so the same amount of sunshine is 
picture diagram given here temperature is less than it is when the concentrated on a smaller area. 

At noon the Sun is shining down from Sun is shining directly down. There is one other reason why, when 

its highest point in the heavens, so that Morning and evening are cooler than the Sun's rays strike slantingly, they 



This picture shows how rays from the Sun falling upon the Earth slantingly at morning and evening are spread over a wider area of the 
Earth's surface than when they come down more directly at noon. For this reason morning and evening are cooler than noon 


the rays reach the Earth m the most 
direct way But in the morning and 
evening the Sun's rays strike the Earth 
at a slant, as shown m the picture 
The result is that the same amount of 
sunshine is spread over a much wider 


noon because each district receives less 
heat in a given tune than it does m the 
middle of the day It is really the same 
kind of thing that happens at different 
seasons of the year, as we see from a 
picture-diagram in another part of this 


give less warmth. Not only do fewer 
rays tall upon a given area, but these 
rays pass through a greater thickness 
of the Earth’s atmosphere, which 
absorbs more of their energy. The raj s 
that fall directly come through less air 


WHY SOME SPRINGS FLOW ONLY AT INTERVALS 



There are scattered about the country certain springs which are known as intermittent springs, because their water flows only at intervals. 
The water will pour out of the hillside, perhaps for several days or it may be a week or two, and then it will suddenly cease. After an 
interval the water begins to flow again, and continues for about the same time. Then again it ceases. Why is this r Well, the picture 
explains the matter by showing that the outlet of the intermittent spring is really a siphon, and the working of a siphon is funy explained 
on page 508. Rain-water percolates through the earth into a cavern till it reaches the level of the bend of the outlet channel, when 
the short arm is filled with water owing to water finding its own level. It then flows over into the long arm, which becomes filled down 
to the outlet, and the column of water in the long arm being heavier than that in the other, flows out, and continues to do so bU the water 
in the cavern reaches the entrance to the short arm, when air rushes in and the flow ceases. No further flow takes place till the cavern 

in the course of time is again filled with water to the level of the bend 
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There is nothing new under the Sun, and as can be seen in these photographs the work of Nature wrought upon the rocks by sea and wind 
and weather in many respects resembles the products of some of our modernist sculptors. This picture shows the rocks at Beachy Head 
An Sussex, where the wearing away of the hard material by the constant rubbing against it of the stones carried to and fro by the tide 
has left a row of rocks that are extraordinarily like inverted elephants’ feet, suggesting that numbers of these animals lie buried beneath 



Many an art exhibition has sculptures that show little more form than these grotesquely weather-worn rocks in the State of Arizona, U.S. A. 
Thfa sculpture has been done mostly by the sand carried against the rock by the wind, which has through the centuries worn away the 
softer parts of the rock, giving the impression of hand sculpture. Below is a herd of wild horses, one of which has just been lassoed 




FACTS THAT CHANGE THE LENGTH OF THE DAY 






The effect at the tides is 
to lessen the speed of 
the Earth's rotation and 
lengthen the dag 
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The resistance caused by meteorites 
as they stnke the Earth and the Tact 
that they add to its size tend to 
sloe/ down the speed of rotation 
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The shnnkmq of the earth, 
making It smaller increases 
Its speed of rotation 


In this 
smaller 


picture we see two tacts that tend to speed up the rotation of the Earth and make the day shorter. As the Earth shrinks it rats 
and the wearing down of the mountain peaks also makes the globe smaller. As it gets smaller it tends to rotate more rapidly 






WHAT WE LEARN FROM A SOLAR ECLIPSE 

A total eclipse of the Sun is always an interesting phenomenon, and even people with little or no education 
or knowledge of astronomy are interested in watching the Moon pass between the Earth and the Sun. But 
to the astronomer a total eclipse of the Sun is a great event, for in the few minutes that it lasts much can 
be learned that it is not possible to learn at any other time. In these pages we read something about the 

knowledge that is gained during a total eclipse 


T here are many things about the 
Sun that can be learned only 
during a total eclipse. During 
the period of totality, when the Sun's 
bright disc is completely blotted out 
by the Moon, there is seen round the 
dark face of the Moon what is known 
as the Sun’s corona, a lialo of light 
varying in extent in different eclipses. 

The corona has been known trom 
ancient times as a very beautiful and 
impressive natural appearance. The 
>art closest to the Sun is exceptionally 
)right, and has a 
pearly tinge which 
presen ts a very 
marked contrast 
to the scarlet pro- 
minences or vast 
flames which are 
thrown up from 
the Sun’s surface, 
which also are very 
prominent during 
a total eclipse. 

The corona is 
made up of rays 
and filaments of 
light, w li i c h, 
although they 
diverge radially 
from the Sun, are 
not straight, but 
curved anti very 
much intertwined. 

At those parts of 
the corona farthest 
from the Sun itself 
the light becomes 
did used, and fin- 
aHy fades away. 

The corona is not 
always continu- 
ous, but there are 
often dark rifts 
extending some- 
times to the Sun’s 
surface. 

This remarkable 
and brilliant 
phenomenon can 
be seen only dur- 
ing an eclipse, 
although many 
attempts have 
been made to dis- 
tinguish it during 
the ordinary day- 
light. It is un- 
likely, however, 
that it will ever be 
seen except during 
a total eclipse. 


Astronomers tell us that even the 
brightest part of the corona, that 
nearest the Sun’s surface, is only about 
one-tenth as brilliant as the daylight 
sky 20 degrees from the Sun, viewed 
from sea level. Closer still to the 
Sun the daylight sky is many times 
brighter, and the corona therefore is 
quite insignificant in comparison. 

The corona has been studied by 
astronomers with some care during 
the past couple of centuries, and more 
is learned about it as time goes on. 


But as total eclipses are not irequent, 
and the period oi totality in each 
eclipse, is only a. tew minutes, the 
opportunities of studying the corona 
are very few anti far between. 

What is its nature ? It is believed 
to consist partly of gaseous matter and 
partly of meteoric dust, but the matter 
must be very rare and drawn out, 
lor comets pass through the corona 
without any apparent slowing down 
of their rate. The meteoric dust is 
probably white-liot, and shines by 
its own light, and 
the gas also shines 
by its own light. 
But it is believed 
that the o u t e 1 
parts of tin* coroua 
shine by reflected 
light from the Sun 
itself. 

A spectru in 
taken of the corona 
s h o w s some gas 
unknown on 
Earth, and this has 
been given he 
name of eoronium. 
Some think that 
this is a chemical 
element lighter 
than hydrogen, at 
present the light- 
est of all known 
elements. It is 
believed to be a 
substance which 
has not yet been 
discovered on the 
Earth 

St >me astrono- 
mers think that 
part of the light of 
the corona may be 
caused by elec- 
trical discharges, 
in the same way as 
an aurora is 
caused. 

O b s e r v a t i o n s 
during recent sojar 
eclipses have sug- 
g c s t e d that the, 
corona has some- 
thing to do with 
sunspots, for it has 
been noticed that 
when sunspots are 
at their minimum 
large extensions of 
the corona appear 
at the Sun’s 






ONE OF THE GRANDEST OF ALL SPECTACLES 



A very remarkable senes of photographs taken during the total eclipse of November 19th, 1928, and given here by courtesy of the 
Royal Astronomical Society It shows the development of a great eruptive prominence, that is, a mass of glowing gas which m just 
over an hour was shot up to the incredible height of 567,000 miles The first photograph here was taken at 7 52 and the last at 9 3 



This fine photograph of a quiescent solar prominence 80,000 miles high was taken at Mount Wilson Observatory, by whose courtesy 
we are able to give it These quiescent prominences are made up of glowing gaseous masses of hydrogen helium and calcium 



Two photographs taken at the Yerkes Observatory, U.S.A., showing an eruptive prominence which in a short time was hurled up hundreds 
of thousands of miles. This type of prominence contains not only hydrogen, helium and calcium, but numerous metals including 
magnesium and iron Such a prominence forms one of the most awe-inspiring of all natural spectacles 
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THE BRILLIANT DIAMOND RING IN THE SKY 


* 

i 



During a total eclipse of the Sun when the last streak of sunlight is disappearing as the Moon has almost covered the Sun’s disc, a 
strange appearance is seen. The bright edge of the Sun seems to be broken up, giving the appearance more or less of a string of beads* 
This phenomenon is called Baily’s Beads, after the astronomer Francis Baity, who described it in 1836. Baily's Beads, however, had 
been seen more than a century earlier by Edmund Halley, discoverer of Halley’s comet, during the total eclipse of 1715. The same 
phenomenon is also seen at the end of the total phase of an eclipse, and it is seen in annular eclipses, when the Sun appears as a thm 
ting round the Moon, which does not altogether eclipse it owing to its distance from the Earth. The phenomenon of Baily’s Beads is 
due to irregularities on the Moon's surface, so that the light of the Sun shines through the spaces between the various lunar mountains 
and craters. Sometimes, where at one point the edge of the Moon’s disc is very irregular, more light comes through, giving the appear- 
ance of a diamond ring, and this can be seen in this remarkable and unique set of photographs, which were taken during the total 
edipae of August 31st, 1932, with a telephoto motion-picture camera, at slow speed, by Mr. Cleveland P. Grant, at Camp Wigwam, 
Harrison, U.S.A. It is the finest series of photographs of the phenomenon of Baily’s Beads ever taken 
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WONDERS OF THE SKY 


equatoi, and there are plumes or tufts 
of light at the poles When, howevei, 
the sunspots appear at their maximum, 
then the corona is more 01 less evenly 
distributed all round the Sun 

The spectrum of an aurora and the 
spettium of the corona show great 
similatilies It is very difht ult to 
get accurate representations ot the 
Sun's cotona for photogiaphs bring 
out far less detail than is visible to the 
eye Hut on the other hand, when 
artist astronomers diaw the cotona 
as they see it the pictures vary 
cnonnousK 

At one time it was thought that 
the coiona had no leal existence but 
was meicly an optical illusion, due 
cither to the light being seen through 
the I arth’s at mosj here 01 reflection 
from the Moon Hut careful 
examination of many spectra taken 


hydiogen that arc thrown up for 
hundreds of thousands of miles, are 
also seen at then greatest advantage 
during a total eclipse 

At one time they were only visible 
during a total cc lipsc, and at first it 
was not known whether they were part 
ol the Sun or whether they belonged to 
the Moon Hut dunng the eclipse of 
18O0 photographs which were taken 
showed that the Moon's disc moved 
over the prominences as it passed acioss 
the Sun’s face, and they wcic therefore 
proved to be solai and not lunai 

Through the telescope they look like 
fiery clouds but their teal natuie only 
became known when they were ex- 
amined by the spectroscope m India 
during the total eclipse of i8(>8 The 
spcctia taken by various observers 
showed the lines of hydrogen gas, 
togc the r with a bright yellow line which 


these prominences, and by an ingenious 
device Sir Norman Lockyer, the dis- 
tinguished English scientist, found a 
way of examining them with the 
spectroscope dunng ordinary daylight, 
when no eclipse was m progress 

Theic arc two distinct kinds of 
prominences, one kind being known as 
the quiescent or dilfuse prominences, 
and the other kind as the eruptive oi 
metallic prominences The latter name 
was given because their spectrum 
shows the lines which indicate the 
existence' of many metals, in addition 
to the gases hydrogen, helium and 
calcium 

The quiescent prominences are huge 
clouds fiom *>o,ooo to ioo ooo miles in 
diameter, and equally extensive in their 
lion/ontal dimensions 

They are not so biilliant as the 
eruptive prominences and then spectra 



The photograph of the solar corona shown on the left was taken at Giggleswick in Yorkshire dunng the total eclipse of June 29th, 1927, 
and is published by courtesy of the Royal Astronomical Society The photograph on the right shows the corona seen dunng the total 
eclipse of August 31st, 1932, and is given by courtesy of Harvard Observatory, U.S.A 


ot the corona show that it has a ieal 
exist 1 ncc , and that it is a phenomc non 
of the Sun's atmosphcic 

The coiona it must be explained 
is not a sphcucal tin < lope enclosing 
the Sun as out atmosphcic encloses the 
Taith The \ dilation in its form at 
diffc lent it lipsc s piovcs thii At pic- 
smt it cannot be satisfactory 
explained and all wc can siv is that 
though then is piobably mi andoscent 
gas and inctcntu dust at white heat 
the coiona 11 minds us more of auioial 
stieamers and the tails ot comets than 
of anything else that wc know 

But the coion 1 is not the only pheno- 
menon that can lx examined dating a 
total eclipse of the Sim The proinm 
ences, those wondeiful flames of glowing 


was at first thought to be tile metal 
sodium Closer examination showed 
that this could not be the case, and so 
the unknown element which the line 
icpicsented was called ‘ helium," horn 
the ( »rcek name helios," for the Sun 
Ot couise, sc icntists at once began to 
look foi this unknown element on the 
JC.11 th and in 1805 Sir William Ramsay 
found it while examining the spectrum 
of a gas extracted hom a species of 
pitchblend 

The spectra of the solar prominent es 
also showed the lines of calc mm, so that 
it was known that these prominences 
consisted ot masses of glowing gas made 
up of hydrogen, helium and calcium 
Ol course, astronomers wished they 
had more opportunities of examining 

688 


generally show the pv esc pee of only 
hydrogen, Indium and calcium They 
do not often change rapidly, and some 
times lctnain piactically unaltcicd for 
days together 

The eruptive prominences appear 
only in sunspot zones, and almost 
always wheie there uie veiy active 
sunspots Their spectrum when ex 
annned shows the presence of various 
metals, including magnesium and iron 
At times the flames become so enorm- 
ous as to stagger us They have 
been seen to shoot up to a height 
of 475,000 miles from the Sun's disc, 
and their changes are so rapid that to 
watcli them is almost lik<£ watching a 
firewoi k They have been seen to move 
at the rate of at least 250 miles «i second 


ECLIPSE AND SUNRISE SEEN ON THE MOON 



The drawings above are an artist's impressions, based upon scientific data, of how an eclipse of the sun by the Earth (top) and a sunrise 
(lower picture) would appear to an observer on the moon Since the moon has no atmosphere, the sky would seem almost black, ana 
stars would be visible even in broad daylight As the sun slowly appears over the steep mountains, the chromosphere, with its red 
flames and streaming silvery corona, would be visible, providing at every lunar dawn much the same magnificent spectacle as would be 

seen when the sun is blotted out by the interposition of the Earth 
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GUNPOWDER TREASON & PLOT 

Of all the plot* and conspiracies m English history none has seized the popular imagination and roused such 
a sense of horror and indignation as the Gunpowder Treason and Plot of lames the First's reign, when Guy 
Fawkes and his confederates planned to blow up both Houses of Parliament with their Members and the 
King and his sons and ministers. Here is the story of the famous plot and its sequel 


W hin Jamts tlie Scot suit tided 
1 h/abctli the throne was oc ( u 
pud by the meanest and most 
f (>»1< mptihli moil. i rth that 1 n gland 
lnd evn known not excepting King 
|ohn this son ot Man Ouecti of Scots 
was a cone t ’ted snob taithh ss to tnend 
and foe alike an an ant hypex ute 
ridiculously su-«e.tptibk to flattery a 
nusti d)U* cowaul a glutton and often 
a drunk nd 

No otlic i ptoof ol his lac k of eke liicv 
is tic < (led than the Jact that he kept on 
Inc nelly tcims with 1 h/alxth after 
•■he lud cut oil his mot hit s head, 
simply because he did not want to 
unpciil Ins succession to tin I nglisli 
tin out I fis behaviour to Sir W liter 
Raleigh whom he kept in the lowei 
ioi fom teen years md then beheaded 
should < ill loith tlu execration ot all 
good 1 nglishnu n 1 un his son Pi met 
He in \ uin like d Only mv father 
would keep sue h a 
bnel in sue li a < igc 

James's Promise 

\\ he n I hza.be. th 
dud, a ekputalnni of 
1 nghsh gc ntle me n 
professing the 
Roman ( a t holic 
laitli lode not ill to 
ask the lie w King 
ten more lenient 
tre*atnu nt ot t h t i r 
to Ttligionnts In 
the later ye irs ot 
l lizabt til's reign 
those wlu> followed 
the old faith had 
been severely 
t rt .it ed 11 they 
wt re t aught meeting 
ioi religious obsei 
vane ps the*y were 
very heavily fined 
and these lines be* 
came so oppressive 
as almost to rum 
home of tlu* victim^ 

I here is no doubt ^he arrest °* Guy ^ 
that J ames delm i telv 
piomiseei the ( at ho 
lies that they should revive bettet 
treatment although afterwculs he 
btrc*nuously*denied this 

After James arrive el m London m 
1603, some of these Roman Catholics 
were sent for fiom various parts ol the 
country to Hampton Court and wc*te 
assured, with expressions of courtesy 
and respect, that “ It was ITis Majesty’s 
intention to exontrale the English 


Citholus bom tlu pc < uni 11 \ line ol 
( 2 o a month ioi Re usaiu y imposed 
by the St it ute of fli/abcth and tint 
tlu\ should eii)<>v this gi ie e uul 
favour so long ls the v ke pt \ lie ni ( K c s 
upright and civil m ill true carriige 
iowaids (he King and St iti without 
( ontenipt A Rec usant w is \ t itholie 
who letused to attend tlu Chuu h ot 
I ligland strvie»s md the none conus 
fiom a Latin word me anmg tc» ie tuse 

\s soon howc ve i as | mu s f< It lntn 
sell In inly seated on the thioru he liioki 
all lus promises and began to re 
impose th* fines on Recusants making 
them ha 1 elci and heavui than tun 
1 li/abcth had done Naturally this 
breach ot faith e msed much ill tee ling 
mel it finally 11 ae lied its chmix in the 
conspiracy which lias tome down in 
lustoiy as (vunpowelu treason md 
Plot ’ 

('lilt of tlu gentlemen who had gone 



Houses of Parliament 

to ask )ainc*ss kiiunev tor Romm 
Catholic s was 'L hom is Pe rcy a r< lative 
of the Eail of Northumberland but it 
w is another gentleman Robeit 
Catesby, who loally originated the 
conspirae y 

The Gunpowder Plot was un- 
doubtedly the most drastic and das 
tardly plot that has ever been planned 
in any country It might <»asily have 


sue i<(dt cl and hid it done.* so not 
only tlu King but the Punee ot Wale** 
the Duke ot York the whole House ot 
Lords with all the me minis ol the 
Commons md the till lie Government 
w mid hive him deployed at out* fell 
blow 

I he idea was quite s»mpk it was to 
pi ie e sullHunt gunpowder unde 1 the 
House sol P iiliuiiicut to blow the whole 
stiuetuie sky high while the King 
smtouTiekel by his nnniste is w is open 
ing Pirliament 

Pc ilnips the most teinarkible thing 
about the <Tiinpowdci Plot is that 
nearly all tlu e onspiratois though 
Roman Catholics by religion hid been 
brought up in the. Piotc stunt tilth 
1 veil (my 1 iwkts tiimse II was baptised 
as 1 Piotc*stunt anel brought up 111 his 
tally years in that idith 

II must be distinctly explained that 
though the object ol the e onspiratois 

w is to ]> 1 a e e a 
Roman ( at hoi ie 
so v 1 1 r ign on the' 

1 nghsh tin one , and 
to ie stoic that laith 
to its old plae t as the* 
religion of the 
nation R o m an 
( at holic s as a whole 
wc 1 c 110 more in- 
volve d m the* Gun- 
powele t Plot, nor 
sympathetic to it, 
than were the Pro- 
testant subjects of 
James I he gieat 
mass of tlu Roman 
Catholic s were patri- 
otic English me n. 
who when the plot 
was disc lose d were* 
gieatly bonified 

Hatching the Plot 

Catesby the 
author ot the plot, 
hid bc*cn mixed up 
m the rebellion of 
1 the cellar undei the t j u 1 c , r j ( >t kssex m 
Tlizabe th s time 
and lus life* was only 
saved tluough the exertions ot his 
fnt*nds and the payment of a heavy 
fine 

The scheme was fust disclosed by 
Catesby to John Wright anel T hennas 
Winte*r Catesby inhumed them that 
he had be thought him of a wav at one 
instant to deliver them from all their 
bonds and without any fern ign help, 
to replant again the Cat hob c rtligion," 
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ROMANCE OF BRITISH HISTORY 


and then he told them that “ his plan 
was to blow up the Parliament House 
with gunpowder/' toi, lie said, " in 
that place they have done us all the 
mischief, and perchance God hath 
designed that place tor then punish- 
ment." When Winter seemed startled 
Catesby icphed that " the nature of 
t he disease required so shar]) a remedy." 

Catesby then suggested that an 
Englishman named Guido *or Guy 
Fawkes, then in the Netherlands, who 
was known to be willing to engage in 
any en lei prise lot the restoration oi the 
ancient taith, should be brought over 
to take part in the plot 

Most people think ol Guy Fawkes as 
a kind ol uneducated lulliun and des- 
perado, but so far Imin that being the 
i ase, he was a gentleman oi good family 
His lather was a notary of S r oik, 


their knees with their hands laid upon 
a sacred volume The plot to blow up 
the Parliament House was then 
explained and all expressed their 
approval 

C atesby had meanwhile made in- 
<1 nines about a house next door to the 
Parliament House, which seemed suit- 
able as .1 base of operations, and this 
building was taken in Percy’s name 

The plan was to mine a passage from 
the cellar through the wall of the 
Parliament House and then to place a 
quantity ol gunpowder and other 
combustibles immediately under the 
House ol Lords. On the latal day Guy 
Fawkes was to lay a train to the 
powder and then escape before the 
explosion occurred 

Guy Fawkes was to pose under the 


They soon made a way as far as the 
stone wall which separated the house 
from the Parliament House, but to 
mine through this with pickaxes and 
iron bars was a task harder than they 
had anticipated. The wall was nine 
feet thick, and they realised that if the 
work was to be done by February 7th, 
the day when Parliament was to meet, 
more help would be needed Keyes 
was therefore sent tor from Lambeth, 
and John Wright's brother Christopher 
was sworn 111. 

Fawkes afterwards declared that all 
who took part in the mining ” were 
gentlemen of name and blood ; and not 
any was employed in or about this 
action -no, not so much as m digging 
and mining — that was not a gentleman. 
And while the others wrought,” lie said, 
" 1 stood as sentinel to descry 


and held tin* olhre of Registrar 
and Advocate ol the Consist 01 y 
Court ol the Cathedral Church 
there. Among his school follows 
at York was Thomas Morton, 
alteiwanls Bishop ot Durham. 

A Man of Great Piety 

So tai Irom being .1 lufiiuu 
we are told that Guy was “ n 
man ol gicjt piety, of exemplary 
temperance, ot mild and cheer- 
ful demeanour, an enemy ol 
broils and disputes, a taithiul 
blend and lenuu liable lot his 
punctual attendance upon 
religious observances” Ills 
society is said to have been 
sought by .ill the most dis- 
tinguished for nobility and 
virtue. 

lie' was not, then, as the 
popular notion suggests, a mer- 
cenary assassin taking part 111 
thc^ plot tor hire, but an enthu- 
siast whose fanaticism had con- 
quered the better feelings ot 
lus liatuie. 

In April, i<h> 4. Winter, who 
had been sent to summon 
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The anonymous letter of warning to Lord Mounteagle that 
is said to have led to the discovery of Gunpowder Plot 


any man that tame neat ; and 
when any man came near to the | 
place, upon warning given by \ 
me, they teased, until they had 
again notice from me to proceed , 
and we seven lay m the house* 
and had shot and powder, and 
we all resolved to die in that 
place before we yielded or were 
taken ” 

Plans to Seize all Power 

The* determined men worked 
away without rest until Christ- 
mas’ Kvc, and dining that time 
not one of them, ext ept Fawkes, 
was seen by any of the neigh- 
bours. Had prominent Homan 
('at holies been seen going to the 
house suspic ion would have been 
aroused that they were attend- 
ing religious services there, and 
the place would have been 
examined 

The idea of the conspirators 
was that after the Parliament 
House was blown up with all its 
occupants, J aines’s daughter 
Elizabeth, who was staying at a 
house near Coventry, should be 


Fawkes, arrived in London with his 
companion, and a few days later 
Thomas Percy was invited to Catesby 's 
lodgings, whole he mot Thomas Winter, 
John Wright and Guv Fawkes. As yet 
he knew nothing ol the plot, but when 
he remarked " Well, gentlemen, shall 
we always talk and never do any- 
thing ? " l ‘atesby drew him aside and 
whispered to him of something that 
was to be done 

Before disclosing particulars of the 
scheme, however, (atesby suggested 
that all of them should fake a solemn 
oath ol secrecy, and accordingly a few’ 
days later they met once more in 
another house and took the following 
oath : 

” You shall swear by the blessed 
Trinity and by the sacrament you now 
propose to receive never to disclose 
directly or indiiectly, by word or 
circumstance, the matter that shall be 
proposed to you, to keep secret, nor 
desist from the execution thereof until 
the rest shall give you leave." 

The conspirators took the* oath upon 


name ol Johnson as Percy’s servant, 
and he was to have the keys of the 
house. It was also decided that a 
house should be taken at Lambeth at 
which the powder and other combust- 
ibles should be collected in small 
quantities at a time. Later they could 
be removed by night to the house at 
Westminster. 

Another conspirator was now sworn 
in, Robert Keyes, and he was to have 
charge of the house at Lambeth. 

Laying In Provisions 

When Parliament was adjourned in 
1604 the various conspirators decided 
to go to their homes in the country and 
to meet again about the beginning of 
November, but it was December nth 
when the confederates assembled and 
went to the house at Westminster. 

The plotters had provided themselves 
with tools for excavating and had also 
laid in a good store of hard-boiled eggs, 
baked meats and pasties, so that 
suspicion might not ue aroused by a 
constant going to and fro for provisions 


seized, proclaimed as Queen and hence- 
forth brought up m the old faith There 
was also to be a rendezvous 111 War- 
wickshire where supplies of horses and 
arms would be ready to start an insur- 
rection and seize all power. 

Almost from the first there seem to 
have been qualms of conscience or 
family feeling about blowing up the 
innocent with what were regarded as 
the guilty, and some of the conspirators 
wanted to give warning to their 
relatives who would be present, so that 
they might escape the general holocaust. 

While they were discussing these 
matters the meeting of Parliament was 
put off from February 7th to October 
3rd following. The conspirators were 
glad, for they now had abundance of 
time to mature their plans and add to 
their numbers. They at once decided 
to separate till after the Christmas 
holidays, and then to meet again and 
renew their mining operations. In order 
to avert suspicion they were to sec 
little or nothing of one another during 
the interval. 
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In January two more were added to 
the number of conspirators, John 
Grant aiid Robert Winter, they 
previously having taken the oath ot 
secrecy in the presence of C atesby and 
Thomas Winter Robert Winter was 
the elder hi other of Thomas 

About this tune too, an old servant 
of ( atesliy, Thomas Hates, seemed to 
show by lus behavioui that he had 
sonic suspicion, and so it was dc tided 
to bind him by tilt oath of secret y, to 
ensure that he should not disclose 
anything U« was lc ally the onl\ man 
among the plotters who was of mean 
station 

In I ebruary tin conspirators resumed 
then woik it W t stnunstei , and b\ 
almost supi t human c \t i turns pit it t cl 
half way through tlu stone wall 
Percy and ( atesbv who wei< un usual! \ 
tall men, found it very 
fatiguing to woi k day and 
night in a stoopi ng 
position m tlx rnnu 

A Sudden Alarm 

Oiu rnoimng whili 
they wire at woik they 
suddenly lx aid i msh 
mg uoisi m in 11 u ucml\ 
ibovi thnr lx ids \i 
tn t tin \ thought the v 
wife (1 1 si o v i l i d but 
1 aw l\i s who \\ is si ut to 
Kconuoitii loiiiid that 
oiu Hught, to whom the 
< i 1 1 1 1 lx long od w is 
st lling off his ends in 
oTilii to mini to another 
part .md it was tlx noise 
of the shovelling ol the 
coals that tlx \ lnd heuid 
I awkes noliiul that the 
plan w is a 1 ngi v«iult situated imme 
dntily undt ru< itli tlu House of Lords 
thi very plan thc\ ncided iox their 
pur post 

1 he diflu ulties ot lairying the mine 
through thi lime toot wall were more 
and moii bung icahstd I lu con 
'spnatois hated that the heavy blows 
necessity to In oak up the stone would 
lie heard \t .mv moment water 
might tlow thiough fiom tlx lhames, 
and submuge them, and every night 
the material that had been mined had 
to be i amed out and ^mend m the 
garden 

After some discussion it was decided 
that the vai ant u Ilai should lx hired 
in Percy's name it being explained 
that he needed a ccllai in which to 
keep his wood and coal As soon as 
possession was obtained the mine was 
abandoned and then twenty barrels of 

E jwder, which had been collected at 
ambeth, weio brought across the 
river by night and placed ui the cellar 
Laige stones ana the iron bars and 
other tools used in mining were thrown 
among the barrels, as Guy Fawkes 
afterwards declared, " to make the 
breach the greater," and the whole was 
then covered with faggots and billets of 
wood To complete the deception a 
quantity of lumber and a number of 
•empty bottles were also placed in the 


cellar, as though it were a dumping- 
ground for rubbish 

Hv Mav everything was ready 

Allogctliei about jO casks containing 
two tons of gunpowdci had lieeri pl.n ed 
in position in the cellar I hi entrance 
was the n closi il but certain marks wi ic 
put on the door made bv winch the 
conspirators might know whether an \ 
one had entered in then absence 

Nearly fivi months must i lapse 
lx foie the uniting ot Paihainenl and 
so that no suspn ion might lx arousid 
thiough tluir lx ing sun togcthci tlx 
plotters decided to sepaiali 

Guy I awki s w is despatched to 
I landers to consult with one oi two 
like Iv sympathisers among tin 1 ughsh 
it Ingres and soon .iltii he return 
Paih.inu nt was hutlu i pioiogiud fiom 
October pel to Novi mix i 5th lln 


conspuatois were alarmed loi they 
feared that these icpeatcd prorogations 
indicated the discovety ol then plot 
Careful observation, however, did not 
confirm these kais, and the suspicions 
weit allayed 

( atesby had always lralised the nn 
portance, should the blowing up e)l the 
Houses of Parliament prove successful 
of having a military ioice ready to put 
down any resistance 111 the lountiy 
Horses, aims, jiowdci and oilier mum 
tions wen therefore purchased and 
distributee! in the houses ot the \anous 
e onspiratois m the Midland ( ounties 

The Need for Money 

At Michaelmas Peri y and ( atesby 
met by ap|>ointine nt at Rath and they 
decided that it was necessaiy to adel 
two or three persons ot wealth to the 
(onspiiary m order that further money 
might be provided for gathering sup 
plies 

Aftei thi usual oath of secrecy there- 
fore*, Sir Fverard l)igby, Ambrose 
Rookwood and brands lresham, the 
latter being a near relation of Catesby 
weie informed of the plot 

By the way, it is mtciestmg to remem- 
bei that Rookwood rented Clopton 
House near Stratford-on-Avon, to 
which, it is said, Shakespeare often used 
to walk out for the purpose of reading 

6qi 


and stud\ 11 ig hooks m the library then . 
Sliakespcaie used C lopton House as 
the* original ol Petiiulno's loimtiy 
house when some of the skiks in 
I he laming ol the Shrew arc laid 
Did shikispenie ivu susptet whit 
was going on He w is hv ing in Stiat 
foul at fix* time It would be mtei 
c sting to know what he said md 
thought win 11 In k unt that his m igh 
Ixmi at tlu Manor IIousi was mixed 
up 111 tlx ti ruble plot and later when 
tlx mws c uni that he had Ixen 
hanged as a tiaitor 

Rookwood was vi 1 \ lai fiom being as 
callous as son 11 ot the otlxr lonspira 
tors lor wt are told that lit expressed 
sc tuples of (imsiitnii lespecting the 
lawfulness of the action 

Hv bunging his kinsman I ram is 
iushuti into tlx sci nt ( ilesby made 
his gic it bliuxli 1 Hut 
1 1 c s h a tn s mom y was 
in < il< il md hi agi< < d to 
lui tush /i 000 towards 
tlx si he me Hut from 
the fust his sun 1 lily 
seiin^ to hivi been sus 
pi 1 ti d b\ 1 lie other con 
spu.itnis, and ( atesby 
soon 11 pi nteil that he had 
admitted lu sham into 
the 1 on spirac y at all 
Indeed trom tlx* advent 
ol 1 11 sham we U 11 n th it 
C aft shy had feaiful fore 
boilings and ominous 
dii am s, portending 

ftLlllJll 

Final Details 

As the meeting of 
P.11 li am ent was now 
a p p r o a t h 1 11 g the final 
details of the plot win arianged. It 
was d< < xli d that Guy I awkes as a man 
of approved courage and of experience 
111 < mu gem ics should be entrusted 
with filing tlu gunpowiiii He* was to 
do this by means of a slow burning 
mate h, whu h would allow hun a quarter 
of an hour for Ins escape before the 
explosion took place He was at once 
to embatk on a ve*ssel in the river and 
pioieed to Handels, with the news of 
what had happe ix d 

Sir l verard Digby was to assemble a 
number of sympathetic gentlemen on 
November *>th «it Duiuhuuh 111 War- 
wickshire unefei the pietenee of hunt- 
ing, and as soon as they leccived 
notice that the blow in London had 
been struck they weie to seize the 
Puncess Lli7abcth and proclaim her 
Queen J hen they were to obtain 
horses from Marwick Castle and 
armour fiom another mansion, " and 
»>y that time," said Catesby, " 1 hope 
some fi lends will tome and take our 
parts ’ 

If Henry Prince of Wales or Charles 
Duke of York were not 111 the Parlia- 
ment House with the King, Percy was 
to seize them and tarry them with all 
speed to Duncliuich 

Bui now the question again arose 
as to which, if any, of the peers who 
professed the old faith were to be 
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saved from destruction. Most of the 
conspirators had relatives whom they 
were very anxious should be warned 
to stop away. Hut Catesby emphasised 
the danger of any such warnings, and 
was all tor allowing the innocent to be 
blown up with the guilty in what he 
considered the good cause. 

Tresham, however, was very in- 
sistent and passionately requested that 
warning should be given at least to 
Lord Mounteagle. There was some- 
thing oi a squabble, and Tresham 
hinted that the money he had promised 
could not be found at once, and it 
would be better to defer the* execution 
of the plot till the closing of Parliament. 

lie seems to have 
taken no further pari 
in the consultations 
of the conspirators, 
and when later on 
they fled to tin* j 
country he remained 
in London and made 
n o s ccrot of li i s 
presence there. This 
is significant, in view 
of w h a t h ap pencri 
afterwards, as we 
shall see. 

A Fatal Supper 

On October 26th, 
ten days before 
the meeting of 
Parliament, Lord 
Mounteagle quite 
unexpectedly an- 
nounced that he was 
giving a supper at Ins 
mansion in Hoxton. 

There was no appa- Gu 7 Fawkes being 

rent reason for such 

a gathering and he 

had not been at the house for at least 

a month before. 

About seven o’clock, while all the 
guests were at table, a letter was 
brought in to him by a page, who said 
he had received it that same evening 
from a man in the street, whose features 
he could not distinguish. Lord Mount- 
eagle opened the letter and handing 
it to a, gentleman in his service rather 
ostentatiously asked him to road it 
aloud. This is the letter, with the 


have burnt the letter, and I hope God 
will give you the grace to make good 
use of it. To Whose holy protection I 
commend you.” 

Who wrote the letter ? Nobody can 
say for certain, but there seems every 
likelihood that it emanated from 
Francis Tresham, though it was not in 
his handwriting. Mounteagle was his 
brother-in-law, and we learn that he 
was " exceeding earnest ” that this 
peer and another, who was also his 
brother-in-law. Lord Stourton, should 
absent themselves from Parliament. 

It is more than likely, however, that 
he had done more than inspire an 
anonymous letter, and it is probable 



examined before King James 1 on the night of his arrest 
From the drawing by J. McL. Ralston 


that he had actually disclosed the plot 
some time before, and that the letter 
was only a blind to conceal his treachery 
and give an opportunity for a plausible 
story for public consumption. 

However, whether that be so or not, 
J-ord Mounteagle took the letter that 
same evening to the Earl of Salisbury 
at Whitehall, and as soon as the Earl 
had read the letter he told Mounteagle 
that “ he had done like a discreet 
nobleman not to conceal a matter of 


with having written the letter. They 
had previously decided that if he con- 
fessed the fact or confirmed their 
suspicions by his behaviour, they would 
stab him on the spot. But he denied 
the charge with such firmness and so 
many solemn oaths that although they 
still doubted his sincerity they hesi- 
tated to kill him. 

Catesby sent Guy Fawkes to the 
collar without telling him of the 
danger he ran. He was told to observe 
whether the private marks placed 
inside had been disturbed. Accordingly 
he went, examined the cellar carefully, 
found everything as he had left it, 
and returning gave Catesby and Winter 
his report. 

Warning to Fly 

This rather reas- 
sured them, but when 
on Sunday, Novem- 
ber 3rd, they learnt 
that the letter to 
I -orcl Mounteagle had 
been shown to the 
King, who attached 
great importance* to 
it, they were troubled 
exceedingly . T li e y 
therefore determined 
to have another 
interview with 
Tresham, and we are 
told that when this 
took place Tresham 
spoke like a frantic 
man, declaring that 
to his certain know- 
ledge the whole Plot 
was discovered, and 
ight of his arrest that they were all lost 

men unless they 
saved themselves 
by instant flight. 

Nevertheless, owing to some un- 
accountable infatuation, the conspira- 
tors decided to see what happened on 
the fid lowing day. It was arranged 
that Catesby, John Wright and Digby 
should leave London on the following 
afternoon. Fawkes, with the courage 
which he had shown right through, 
took up his station in the cellar. 

On the afternoon of November 4th 
the Lord Chamberlain and Lord Mount- 


spelling modernised and punctuation 
added : 

" My lord, nut of the love I bear 
to some ot your friends 1 have a care 
of your preservation. There lore 1 
would advise you, as you tender your 
life, to devise some excuse to shift 
of youi attendance at this Parliament, 
for God and man hath concurred to 
punish the wickedness of this time ; 
and think not slightly of this advertise- 
ment, but retire yoursell into your 
country, where you may expect’ the 
event in safety. For though there Ik? 
no appearance of any stir, yet I say 
they shall receive a terrible blow, this 
Parliament, and yet they shall not see 
who hurts them. This counsel is not 
to be condemned because it may do 
you good, and can do you no harm, for 
the danger is passed as soon as you 


such a nature whatever the conse- 
quence might prove.” 

Treachery Firmly Denied 

News of the delivery of the letter to 
Mounteagle and its disclosure by him 
to the Secretary of State, Lord Salis- 
bury, reached Thomas Winter, and the 
news was at once conveyed to Catesby. 
They became greatly alarmed, but 
before telling the other conspirators 
decided to make inquiries as to whether 
the plot was actually discovered. Should 
their worst fears be confirmed they 
would warn their confederates so that 
all might take flight. 

They at once suspected Tresham, 
though he had been absent in North- 
amptonshire for at least a week. He 
returned to London on October 30th, 
and Catesby and Winter charged him 


eagle visited the cellar on some pretext 
and tusked casually to whom the large 
quantity of fuel stored there belonged. 
On learning that it was Percy’s, they 
went away. 

Fawkes was alarmed, and went and 
told Percy, but returned to his dan- 
gerous post, determined, as he after- 
wards declared, to blow up the House 
on the first appearance of danger, and 
so to perish together with those who 
might come to apprehend him. 

Just before midnight, on the eve 
of November 5th, Sir Thomas Knevet, 
a Westminster magistrate, with a 
numt>er of assistants, went secretly 
and suddenly to the House. Just as 
they arrived Guy Fawkes was stepping 
out of the door. He was detained, while 
Knevet examined the cellar. Under 
the billets of wood were found 36 
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barrels of powder, and Fawkes was 
then seized, bound hand and foot, and 
searched On him weic found a watch, 
slow matches and touchwood, to 
get her with a dark lantern, whu h, by 
the way, is now in the Bodleian 
Library at Oxford 

He at once confess d, and Kncvet, 
leaving the prise mot m charge of a 
guard, hurried oil to the Karl of 
Salisbury 

The l*rivy Council was summoned 
to meet in the King's bedchamber, and 
Fawkes was bi ought before it and 
questioned As Lord Salisbuiy said 
afterwaids * He was no more dis- 
mayed than if he had been taken foi a 
pooT lobluiy on the highway M He de- 
clared that Ins natm was John Johnson, 
and that he was a servant ot 1 homas 
Perry , and that if lu had not bet n 
taken that night lit would have blown 
up Hit Hpper Housi when the King, 
lends bishops and otheis were tilde 

To Blow the Scots to Scotland 

When the King askt <1 him how he 
could (onsput against hi-* children anti 
so m iny liificN c nt souls bawkes 
answtnd ‘ Dangerous diseases n- 
quite <l d mgeious n nit dy " And when 
cpiest lout tl b\ some ol the Siottish 
courtuis he told Hum liertelv that out' 
ol Ins objects was to blow the Stots 
bat U again into Scotlantl " This w i*« a 
home tin list for when Jame> < a me from 
Holland lu bi ought with lmn a whole 
hmde ol lummy Si of* who win now 
living on the hit ot the land 

C *ti V bawke^ would not disclose the 
n mits ol tin otlui conspiralois, and he 
was sent nutlet stilt t guard to the 
Tower ol London 

Meanwhile, the other conspirators 
had ti.i veiled into the Midlands and 
gathered .it Jlolbtach, a house on the 


borders of Staffordshire The Foman 
Catholic gentry all lound w r ould have 
nothing whatever to do with the plot, 
and the common people were quite 
indifferent they decided, therefore, 
to maki a stand at Holbeath and sell 
then lives cleat ly Sir bverud Digby 
forsook his fellow c onspiratois and 
went away, hut he was soon uftet cap- 
tured and taken to London 

The Last Desperate Stand 

While the plotters wore w uting for 
the amval ol tin Shot ill ol Worcester 
shire with an arnu d fori e to lake them, 
an accident happened which tl»o\ 
looked upon as a had orm n \ plate 
with some gunpowder wa* drying ovu 
a l.»ige tue whin a li\c coal shot into 
it and the whole blew up with a tre- 
mendous explosion 

t iiriously enough, a huge bag ot 
gunpnwdu i lose by wa-. earned l»v tin 
explosion thioiigli the loot, without 
being ignited It this had gone oil the 
house would have been blown up and all 
the ( onspuatois de stioyecl \s it was, 
seven! 1 c>1 them, me hiding ( ate shv w'cie 
severely burned 1 hi incident shook 
then confidence* anel thc*\ began to be 
heveth.it Piovutenec was against them 

Kolurt \\ lute* now ran awav, and 
also Thomas Bates, Catesbv seivaut 
The she nil’s force aiiivc*cl, md the 
assault was begun Almost 4 the 
be ginning the* two Wrights and t atesbv 
and IVuy we*rc* killed Kook wood was 
badly wounded, avid soon all were 
overpovM led 

I lu lemainiii conspirators were 
am steel shortly atteiwauls, and .ill 
weie sent to l^oiulon Although Ciuv 
Fawkes, under c*xaniinatiori, had men- 
tioned Tteshain as be mg in the* plot, 
that cnnspuatoi was not arrested till 
November ryth, and although he was 


sent to the Towe*r he was treated with 
great consideration, anil his wife and 
servant were allowed to be with lum 

Guy Fawkes Confesses 

But on Dceembei jpd he died and 
flu* explanation give n was that h»* had 
been sutler mg tioni a dangerous and 
painful disc .ise, wine h giadii.ilh became 
worse* t ill lu* p issts.1 awav It is bcheveul 
by some that lu was convementlv 
poisoned, so th it lu* might not say too 
much about Lonl Mountragle. who had 
1 iceii invol\e*d in a pievious cnnspii.u v. 
but had re e*stabhshed lus loyalty by 
eh-a losing the Lunpowdei Plot 

A lull confe*ssion was e*\toit(*d lrom 
(tuy hawkes by cruel torture but all 
through he showe*d himself full of 
e outage* Me and the other surviving 
plotleis wei <• dulv tried and found 
guilty of tie a son. anel all weie e\e( uted 

The End of the Conspirators 

Ol the oiigin.il t lilt t c i ii only eight 
had sin v iv td Digby Kobeit Winter, 
(rrant and Bate, weie drawn on 
sledges and hut dies to a scaffold in 
St Paul's ( hiitchyaid, and were there 
e\e*euted I he next day i homas 
\Vinte*T, Kookwood, Keyes and (my 
1 awkes were drawn from the* lower 
to Old Palau \aid .it Westminster, 
opposite the Pirhmmnt House, where 
they also we ie t \e*e life d 

It is diffic ult lot us to leal ise m these 
days how the daring and < ompiehen- 
sivenoss ol the plot stmed England 
and indeed all 1 mope Men everywhere 
ot all faiths were houitied, and tor 
centimes Gunpowder 1 reason and Plot 
has been lemeinlHicd, and the deliver- 
ance of the King and Parliament cele- 
brated by the lighting of bonfires, the 
burning of “ guys," and the letting off 
of fireworks 



The last stand of the Gunpowder Plot conspirators at Holbeach House in Staffordshire. From the painting by Ernest Crofts, A.R.A. 
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Iter these trees had been buried for generations and had become fossilised, the land was upheaved, and the 
& te^uSTofriven, wore away the soil till the petrified trees were left open to the sky. They now teU the story of their past 



THE PETRIFIED FORESTS OF THE PAST 

We know a great deal about the vegetation of past ages by the examination of fossilised remains of plants 
that have been preserved for us in the coal measures and elsewhere. In some parts of America the fossilised 
remains of tree trunks are found lying about on the surface of the ground, and the interesting story of how 

these came to be there is told on this page 


I N various parts of America there are 
what are known as " petrified 
forests” where are found the 
fossilised trunks and hi audios of trees 
which grew m long distant ages when 
the mastodon roamed the earth and the 
horse had not yet been evolved from 
the little three' toed animal known as 
the protohippus. 

Ot course, in England we sometimes 
come across the trunks of trees of the 
Carboniferous period standing upright 
in the coal seams, but. in America, the 
strange tiling is that over largo areas 
the fossilised tree trunks, some of them 
of huge size, are found lying about on 
the surface of tin* earth. 

It is interesting to know how they 
came there, and the first thing we learn 
about them is that they are evidence of 
a changed climate. In the hot arid 
regions of Arizona there are many of 
these fossilised trees lying about in 
regions where, owing to the dryness, 
little or nothing will grow except 
cacti. Yet it is evident Jrom the 
existence of these trees that at one 
time the climate of Arizona was humid, 
and that plenty of ram tell there. 

What happened is that here, stretch- 
ing over many square miles, was a vast 
and flourishing forest, but in some way 


it became covered with water and then 
mud and gravel were slowly deposited 
until the whole forest was covered. 
The pressure from above squeezed the 
mud and gravel into rock, and then, 
owing to some upheaval, the land once 
again was raised above the level of the 
water. The reverse process then began, 
and owing to weathering, that is the 
action of wind and rain and river, the 
rock was gradually broken up and worn 
away till thousands of these fossilised 
tree trunks were once more exposed to 
the light uf the sky 

Dispersing a Forest 

Often the water carried them away 
to a distance, lrom where they had 
originally been buried and so we find the 
fossil trees not only on the acie'd site 
of the forest, but many miles away 
from it No doubt beneath the surface 
there are thousands ot other fossilised 
trees yet waiting to he exposed. Some 
of the trees are q a 1 well preserved. 

The trunks measure from 150 to uoo 
feet in length, and from (> to 14 feet in 
circumference. The roots of many of 
them are also exposed to view. In one 
case a large fossilised tree-trunk lies 
across a canyon, forming a natural 
bridge on which men cross the chasm. 


The trunk is in an excellent state of 
preservation, and though the roots are 
not there we see the places where they 
joint'd the trunk. 

These trees flourished millions of 
years ago. They were cone-bearing 
trees and in some eases we find the 
fossilised cones. Similar fossilised trees 
are found in the Yellowstone l’urk and 
other regions ot Western America, 
though not so many of them as in 
Arizona. It is not only 111 America, 
however, that forests have been sub- 
merged ; the same thing has happened 
in Europe and even in England, 

Round our coasts at various points 
there aie old land surfaces which are 
wholly or partly submerged, and which 
contain th(' stumps of trees Some- 
times these are erect witli their roots 
buried m the old soil in which they 
flourished. Of course, all these sub- 
merged forests are not of the same age ; 
some date back thousands ot years 
before the others. Submerged forests 
have been found near Sharpness in 
Gloucester, in Cardigan Ray, St. Bride’s 
Bay, and Swansea Bay, near the mouth 
of the river Barret, and off the coasts of 
Devon and Somerset. Also there are 
peat- beds in which tree-stumps are 
standing just where they grew 





WHY SOME PEOPLE HAVE TO WEAR SPECTACLES 



In these pictures we see why some people have to wear spectacles and why with the lenses in front of their eyes they can see clearly. 
When the sight is good the rays of light entering thf; pupil are focused exactly upon the retina, or curtain, at the back of the eye and 
a clear image results. When a person is long-sighted it is due to the shortening of the eyeball, with the result that the rays, instead of 
being focused on the retina, have their focus behind it and no clear image is thus formed. On the other hand, a short-sighted person 
has the eyeball lengthened, and the rays are focused before they reach the retina, also with the result that no clear image is formed on 
the retina. The bottom pictures show how convex and concave lenses, by bending the rays of light, focus them at the right point 


THE VALUABLE EGG OF AN EXTINCT BIRD 


I n the year 1844 the last known living 
specimens of the great auk or gare- 
fowl were captured off Iceland. It 
is a thousand pities that this happened, 
for the bird, which was a relation of the 
guillemots and puffins, was a very 
interesting creature. 

It was the only bird found in the 
northern hemisphere which was unable 
to fly. We know that in the southern 
hemisphere there are penguins of 
various species and that the wings of 
these are mere flappers which are no 
use at all for flight. The wings of the 
great auk were of a similar character, 
and resembled those of the penguin in 
general appearance. 

This curious and interesting bird 
was about the size of a goose, and while 
it was white beneath, its head and back 
were covered with black plumage. Its 
legs were placed very far back under 
its body, and so it had the curious 
appearance of sitting on its tail when 
really it wa 9 resting on its legs. 

At one time it was quite a common 
bird, and was found from the Bay of 
Biscay right up to Greenland. The 
greatest numbers lived on the rocky 
islands near Iceland and off Newfound- 
land. 

Of course, like the penguin, the bird 
was quite helpless against human 



This specimen of the egg of the great auk, 
a bird now extinct, was sold by auction and 
realised 3x5 guineas. Only seventy specimens 
of the great auk’s egg are known in the world 
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enemies when found on land, and as its 
feathers were in great, demand it was 
killed in large numbers, so that in a 
few years it became extinct. 

Very few specimens of stuffed great 
auks appear in museums to-day, and 
there are also very few eggs. There are 
believed to be 22 specimens of the bird 
in Great Britain, and only about 
70 examples of the eggs are known 
throughout the world. When one of 
these eggs is put up for sale in the 
auction room the bidding is very keen 
and the price realised -is always large. 
Even a damaged specimen will fetch 
more than £ 100 , and a good specimen 
has been sold for 315 guineas. 

The great auk was found in Great 
Britain, having been recorded in the 
Outer Hebrides since 1684, but it had 
become rare as a British bird by the 
beginning of the nineteenth century. 

The eggs of the great auk resemble 
those of the razorbill in general color- 
ation, that is, they are pear-shaped and 
whitish or pale brown, blotched or 
spotted with dark reddish-brown and 
black. Some of them exhibit a green 
tinge. The great auk lived chiefly on 
fish, and it was a very powerful swim- 
mer and diver, using its small wings to 
paddle it along swiftly under water. 
Its note was a low croak. 





THE LIFE-STORY OF THE COMMON BLUEBELL 



On this page we see the life-story of the common bluebell or wild hyacinth from seed to mature plant On the left is shown the blue-black 
seed of the plant germmating among the dead leaves on the surface of the ground where it has fallen from its parent plant The root 
grows downward and then a slit appears m the cotyledon or leaf part of the embryo and from it grows the first green leaf The tip of 
the cotyledon sucks food from the embryo and this accumulates at the base of the cotyledon, swell* and forms a small bulb Leaves 
now form and grow up while the bulb increases m size and descends by growing longer and putting out roots The largest root, known 
as a contractile root, helps the bulb to descend and then decays, leaving a scar on the bulb The leaves develop and a flower stem nses on 
which buds form, that open into flowers, and when these are fertilised they develop into seed-heads which burst and scatter the seeds 
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AN ANIMAL THAT LEARNT BY EXPERIENCE 



The American bison has a strangely shaped but impressive head. The long black hair on the back of the head and neck give an 
impression of greater size than the animal really possesses. The bison has often been regarded as stupid because in early days herds 
used to allow themselves to be shot down without attempting to escape. But the animal was not so stupid, after all, for in course of 
time it learnt to fear man, and when a man was sighted, even two miles away, the bison herd would run, not for one or two miles, 
but for seven or eight miles. Above we see a bull. On page 239 is a cow bison and a calf 
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THE DESTRUCTIVE DEATH-WATCH BEETLE 

The death-watch beetle is a terrible pest, and has ruined many a fine timbered roof Hundreds of 
thousands of pounds have had to be spent in fighting the insect and repairing the damage don< by it Thi grub 
or larva which does a great part of the boring is armed with minute horny pegs, directed out and backward, 
with which it presses upon the sides and top of the bore-hole, and thus obtains great driving power for its 
destructive jaws Here we read the story of the death-watch btetle 


T nr msetts ir» 11 m gn itcst foes 
of in m on the I irth to tl ty 
llu \ spit ul disi ist md dcstiov 
hum in lists by thousinds they 
cU\t)iu Iht food supplies of nun ind 
mini il uul 11k \ puv upon tin 
wootlwmk. ol Ins buildups winking 
m m\ i lionu inti cl uniting m in\ i 
si itt ly I int 

I)min h tbt p ist few \t its huntltt (Is 
of tluuis mds of p muds h ivt li id to lx 
txp( mlt tl in I n*l md ilonc m it storing 
tin dunigi tloni in i ithciti ils uni 
publn buildings inti t Id muisions b\ 
tilt tit dh-w lit h b t lit 

This tmv inum little molt thin n 
quote i ot m mill in length uul link 
blown in i olom i it i it s on its It 11 work 
out of si* ht of m in wlit) onl\ knows 
of its exist* mi b\ Iht i urtous In kin* 
sound whnh it niikis uul whuh li is 
give n it its p >pul u n line 

J he ik ith w it h beetle goes through 
tin \ irn us st igis ol lift common to 


instils ot its kind Vs butli it 
tintigtssomi tu in bitwim Apnl md 
J u ii< lioni dt living oik tuts in tlu 
ojnn nr oi lioni tin oik oi tin stunt 
tunbiisof milt nt buildings 

Ilun tht in dt lx ith s iks i mite 
uul this it doc b\ tin tiuious t tppm 
sound whuh m the old d»\s ot upt i 
stdion t uisid so much li il It w is tin 
mystery ol tlu unsttn ind uncxpl uni d 



The death-watch beetle boring into a beam 


s< undthit mult pt t pk think then was 
st ni( thing supi in it mil ib ml it I*iob 
d>lv on mtirt thin tun ttt ision mm 
pitniinu nt j x i son tint utudlv dit 
dtci tht tu Ion* s >und w is Ik ud 
It would lx struct with jx opli 
d\mt tvetv hour it tin it win not i 
t omt idt nt i ot tin kind t\tr\ now md 
thin 

llu lx itli mikts its ihvthinn 
t ippm* by n in* upon it trout legs 
uul jtilm it b k 1\ 1 nw ud seven oi 
c lj ht til lit s in r ipul sui 1 1 ssi n slnkm 
i u h tinu i sh u j bit w up >n tlx sin I u 
ol tht wood with th tr id pul ot its 
lx ul 

It gut s t iglit t q>s in i din i li ss th in 
i st i ond uul tlx mmunt it stt ps 
if llu u is in >tlu t lx i tli within tu iniq 
this will npl\ bv tipping b it k m tlu 
sum. in mm r It is ilt u fiom this 
th it the cU ith w ilih bictlc can ht n 
though where its organs ol lu irmg ait 
t ituM<d is not known with any 
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ZT % sh0WJ how the fight with the death-watch beetle » carried on Men wearing gas-masks are spraying a 

This P hoto c * r e 3 c ^ 1 °p* n darna g e d timbers in a church belfry The beetle in the upper picture has been very much enlarged 


poisonous 
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WONDERS OF ANIMAL AND PLAN 7 LIFE 


certainty. They are believed to be in 
the antennae or feelers. 

The beetle will go on tupping for a 
very long time. Dr. Charles Gahan, 
Keeper of the Department of Entomo- 
logy at the British Museum, tells us 
that a female that was captured a few 
years ago was placed in a small box. 
where it continued to live 
for ten weeks, and at almost 


the* next spring. If, however, the 
building is artificially warmed, they 
come out earlier. 

The booties have wings and are able 
to fly, and in one church they were 
very abundant and became a nuisance 
to worshippers as they flew about. 

Sometimes they attack furniture. 


such as old oak bookcases. While in 
the ordinary way they do not attack 
any timber but oak and chestnut, a 
piece of Scots pinewood from an old 
City church in London was found 
completely riddled with the holes of the 
death-watch beetle, so that it would 
seem that the insect will attack even 
this kind of wood if it has 
lost all its resinous m«itter. 


any moment throughout the 
whole of that time it was 
ready to respond by tap- 
ping its head against the 
bottom and sides of the 
box. to a sound made by 
tapping at the same rate 
with a pencil or anything 
within a few yards of its 
prison. 

After pairing the female 
beetle lays about 80 white 
oval eggs in cracks and 
crevices, and also on open 
surfaces of old wood. 

Feeding on Wood 

Then a lew weeks later 
the parent beetles die, but 
troin the eggs there hatch 
out little whitish grubs that 
seek a tiny crack in the 
timber in which they com- 
mence boring. All that 
summer and during two 
more they feed on the 
wood, honeycombing the 
timber with tunnels. When 
full-grown the grubs are 
about half an inch in length. 

Then late in the third 
summer they tunnel to- 
wards the outside of the 
wood, and when very near 
the surface change into the 
chrysalis or pupa stage. 
From that stage during the 
same autumn the beetles 
develop, and gnaw their 
way out of the wood in 



An oak beam in a London church which has been badly damaged 
by the death-watch beetle's ravages, and parts of which will have 
to be replaced by new timber, while the rest will be sprayed with poison 


In recent years wide- 
spread alarm has been 
aroused by the discovery 
of the ravages of the death- 
watch beetle in many of 
our finest cathedrals " and 
other buildings. Many 
thousands of pounds had 
to be sjwnt in restoring the 
roof of Westminster Hall. 

Working In the Dark 

The grub’s habit of work- 
ing in the dark and not 
coming outside the timber 
until completely trans- 
formed into the perfect 
1 Welle often causes beams 
whose interior is actually 
eaten away to have a sound 
appearance. The ravages 
of the beetle are found 
especially in ill -ventilated 
places. 

The method of fighting 
the beetle which has ob- 
tained a good deal of 
success is to spray a liquid 
made up of soap, wax. 
cedar wood oil, and two 
powerful chemicals, so that 
the timlxir b e c o in e s 
thoroughly wetted and the 
fluid penetrates all beetle 
holes and decayed parts. 
It there gives off a vapour 
that destroys the grubs and 
leaves behind an invisible 
film of poison which kills 
beetles seeking to enter. 


THE STRANGE NESTS THAT SOME FISHES MAKE 


M any of the Ashes build nests, in which 
to denosit their spawn or eggs. 
One of these is the paradise fish of 
Siam, an interesting creature which is 





The paradise fish making its bubble nest 


kept by the Siamese in glass jars, and 
fed upon the larvae of mosquitoes. It is 
trained to fight for the amusement of its 
owners. 

This fish, when it builds its nest, does 
not use materials like weed or sand. 
The male rises to the surface and, sucking 
in a quantity of air, carries this down, 
later ejecting it as a mucous-covered 
bubble. The operation is performed 
again and again, until there is quite a 
large mass of film-like bubbles floating 
at the surface of the water. In it the 
female deposits her eggs, and the young, 
when they hatch out, feed upon the bubble 
coverings. 

The lamprey builds a very different 
kind of nest. A place is cleared in a river 
bed, and then stones are deposited till a 
pile is formed. Quite large stones are 
carried to the nest by two of the lampreys 
joining forces, as shown in the picture. 
The pile is sometimes two or three feet high 
and four feet in diameter. Sometimes as 


many as fifty lampreys will join in building 
a common nest which then assumes the 
proportions of a dam. One such has been 
seen 15 feet long and 3 feet high. 



A pair of lampreys building their stone nest 
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EXPERIMENTS ILLUSTRATING THE WAYS OF HEAT 


T here are many interesting experi- 
ments which we can perform at 
home to illustrate the properties 
of heat, and some of the more enter 
taming of these axe illustrated here 
Heat is, of course, obtained from the 
Sun as well as from fires on the V arth 



Burning a string without fire 


«tnd this wc can piove quite < asily by 
means of i burning glass that is of 
any magnifying It ns suth as a r< tiling 
glass \Vc take i small ring or button 
and suspend this msule a bottU bj 
means of «i cotton thread fasttnc d to 
thi cork 

Now we tell oui ft lends that wi will 
divide thi <ord and lit the button fall 
to tin tiottom of tlic bottU without 
touching button toid or 1 Kittle lhis 
sums nnpossibli but the fiat is quiti 
eisilv pcrformul l>\ concentrating the 
Sun s rays upon the thread by means 
of a magnifying gla*s, as shown m the 
put uu Of course we must ihoosc 
a warm sunn> da\ for thi experiment 



Blowing oil a thermometer with bellows 


Another kind of experiment can be 
carried out with no other apparatus 
than a thermometer and a pair of 
bellows Got someone to blow with 
the bellows u|xm your hand you will 
feel cool as a icsult Wo might think 


therefore, quite naturally that if wo 
blow vigorously upon the bulb of the 
thermometer with the bellows the 
result will be to lower the temperature 
and send the mercury down lhe re- 
sult however, is the opposite the 
mcrcur\ rises and the reason is that 
the energy ol the vigorous blowing 
raises the tempi ratuie of tin air 
Substances expand as they arc 
heated and wc i ail prove this by .111 



A proof that metal expands when heated 


interesting experiment Wi 1 ut 1 
cork to the shape shown m thi third 
putun, that is with a flat face seal 
lope d out in the middle We then 
cut a step at one cnc 1 ml stick a nc t die 
into the 1 01k so tint it will lie across 
the semicircular opening with its 
head and eye on the step Now stu k 
a sc rond ni edle in an upi lght position 
into lhe cork with its point through 



Boiling water in a paper bag 


the eye ol the prostrate needli 1 1 the 
horizontal needle is now held in the 
flame of a candle, it will expand and 
push the upright needle over at an 
angle, as shown in the picture 
\\c 1 an boil water in a paper vessel, 
although this may seem to some an 
impossible feat to pci form Twist a 
piece of iron wire into a spiral and bend 


the othci end into <1 loop as shown 111 
the pictuu Now fit the spual mei a 
c audio and on the loop place a dis< 
of stout white paper about twice llu 
diameter of tlic loop Push the paper 
down in the middle to foim a kind ot 
howl and fill it with w iter 1 lieu light 



The whirling serpent 


the candle lhe papci will not butn 
and bttoie long tlu water will boil 
I iki a picic of cardboard and draw 
on it a spual with a serpent s head at 
tlic* end I he'll ( ut this out and suppoit 
the end of the tail lightly on tht point 
of a needli stuik in a 101k It this be 
pl«ue el 011 a mantelpiece ovu a fm 
or gas stove the serpent will revolve 
being drivtn round by the upward 
curient of warm an 

As a final experiment, take an 
ordinary ptnholdei with a metal end 
and fix round it a piece of paper, 
paitlv on the metal anel paitly on the 
wood Hold it over the flame of a 
lamp or lundh lhe papei will be 



A little lesson in heat conduction 


charred where it is against the wood, 
because wood is a bad conductor and 
does not i any off the heat but against 
the metal— a good conductor it will 
remain white, as we see illustrated m 
the la9t picture 
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WEIGHING THE MILLIONTH OF AN OUNCE AND 



At the National Physical Laboratory at Teddington all sorts of clever tests are carried out, and among others the testing of weights to almost the 
millionth of an ounce, and measures to the millionth of an inch, as shown here. On the left we see a weight being tested to the ten-millionth of a 
pound. The scales are perhaps the most delicate scales in the world. The vital points rest on knife edges, and the knife edges rest in agate. Fixed 
to the moving part of trie balance is a mirror, into which is reflected from a square mirror above a fixed beam of light from a lamp at the other end 
of the room. Actually this lamp is about sixty feet away from the scales. The beam of light is reflected back upon the square mirror from the mirror 
on the balance, and from the square mirror it is reflected again on to a register placed under the lamp sixty feet away. The most minute movement 
of the balance causes the small round mirror to deviate, thereby displacing the beam of light, whose movement, owing to the distance it is reflected, 
is greatly magnified. In this way a variation of the ten-millionth of a pound can be detected. In this picture the standard weight on the left proves 
slightly heavier than the shopkeeper’s weight being tested on the right. The light on the register has therefore moved an appreciable /amount. The 
whole of the balance is carefully encased, so that changes of temperature and variations in atmospheric pressure shall not affect it. By means of a 
spirit level the balance is kept absolutely horizontal. The other instrument in the picture, shown on the right, is known as the comparator. This is 






MEASURING TO THE MILLIONTH OF AN INCH 



for testing the size of objects to the millionth oi an inch. In the drawing a factory gauge is being tested. It is placed between two jaws, the one 
on the right being fixed and the other being movable. The movable jaw is made to press gently against the gauge being tested, by means of 
weights, which are pulling down levers and exerting a sideways pressure on the jaw, and consequently upon the gauge. Here again mirrors and 
a beam of light are used. Before testing the machine and register are set to a standard gauge. When the new gau^e is put between the jaws, if 
it varies to anything up to the millionth of an inch from the standard gauge, this will be noticed by the changed position of the beam of light on 
the scale. Any minute difference between the new gauge and the standard gauge will cause the movable jaw to tilt a lever, which is suspended 
on springs, and this will tilt the rhovable mirror. However slight this tilt may be, the movement is tremendously magnified by the beam of light 
being reflected back upon the scale. If a gauge is put into this machine and the human finger is placed upon it for only a moment, the circle ot 
light is clearly seen to travel along the register, showing that the metal gauge has grown infinitesimally larger by the heat from the finger. None 
of the standard gauges or those being tested is ever picked up by the hand. They are always lifted by means of small pincers, so that the heat 
of the fingers may not affect their delicacy. Such intricate measurements would have been thought quite impossible a century ago 







ALL SORTS & CONDITIONS OF DREDGERS 

Enormous improvements have been made in machinery used for excavating, whether on dry land or from 
the bottom of waterways and harbours Such machinery is only possible with steel of the strongest kind, for 
the strain on the digging device is enormous It is the dredger that has made the rapid extension of harbour 
works and the continuous deepening of channels possible, and in these pages we read and see something about 

the wonder of modern dredgers of various types 


D iumjnci is a v< ry imjK>ttant 
branch of engineering awl tin 
powt i and efficiency of the 
dredging in at hint is constantly hung 
iik rt istd 

Hurt an two niciiii itasons for 
(hedging tint is to inert 1st tin dt pth 
oi w itt r in h irhouts dot k c and rivt rs 
and tin othci is to obtain valuable 
matt mil wlmli 1ns at tin bottom of a 
uvti 01 likt 

I he drtdgmg of hirbours and docks 
and also of nvers and can ils to incic a sc 
tin depth of watt r 
for shipping, is a 
regular industry 
whn h m mam 
paits has to be 
c oust a nt 1 v and 
systc m ltically e ai 
ned out 

Of the dretlgirs 
themselvts sevual 
type saiemgtw i<d 
use Pei hips the 
mostlamilians tin 
buckt t or laddt i 
eli edge t in which 
a continuous chain 
of steel buckets f 

runs rounel ind 
round a fiann work 
know n toe rig met ts 
as a ladder Jhis 
extends from the 
floating craft to 
the Ixittom of tin 
nver or othci 
watonourse bung 
eluelgcd 


Up and Down 

As tilt ehain ol 
buckets goes lound 
and round it digs 
oit the solt nut 
cn.il at the bottom 
bungs it up and 
then as the but ke ts 
turn over at tin 
top the matter is 
disc barged, eithei 
into the dredgci 
itself oi into a 
barge at its side 

I lie dudger has 
a numl>cr of hop 
pers oi eompart 
nu nts to i ot cuvt 
the material and 
the st havt trap- 
doois at the bot- 
tom, so that if the 


dredged matenal is to be dumped at 
sta the hoppeis can be emptied easily 
by the opening of the trap doois 

Some of the big laddt i dredgers have 
buckets that scoop up as much as 54 
cubic fee t of ni iterial each that is c ach 
but ktt bungs up more than two and a 
half tons at a time 

Somt tunes a bucket will sti ike a 
great boulder ol lock and then the 
sttain on the bucket and on th< chain 
1 j 1 1101 mous and provision is made hv 
which ll the obstacle is immovable a 



The Pas-de-Calais, the biggest ladder dredger in the world, being launched at Dunkirk 
It can dredge up a thousand tons of gravel per hour We can see m the photograph 
how the middle of the dredger vessel is cut away in order to allow the ladder to be lowered, 
so that the chain of buckets can go round and round and bring up the material from the 
nver or harbour bed The way m which the ladder is lowered is shown on Page 569 


clutch slips, and relieves the strain 
lhese buckets often bring up stones 
we lghing two tons or more 

Another type of diedgcr is the sue 
lion dredgei whie h as its name implies 
sucks up the 111*1 tei nil through an air 
tight pipe Such 1 dredger < an deal 
onlv with fine mud sand 01 other 
mate rial and it is largely used in gold 
dredging 

ihe pump is of the ccntritugil type 
In this there is a cucuUr lunncr which 
revolves at tremendous speed in a 
lound casing with 
a feed pipe and a 
dischngt pipe \s 
the runnt r ic 
volves any mil 
dial in tht (rising 
is flung outward 
thiough the dis 

i c h a t g t pipe by 
centrifugal lorci 
whilt fresh wattr 
and m itt r nil rush 
up tin ieid pipe to 
take its p 1 a c e 
1 hus a continuous 
stream of the 
dredged matt rial is 
passing from the 
bottom of the river 
01 < anal and In mg 
poun clout through 
tht discharge pipe 

In the Mersey 

diedgcr is used m 
sucfi places as tht 
Mt*rs< y, tor keep- 
ing the channel 
ope n for ships 
Chic such dredger 
dredge sand dumps 
twenty million 
tons of material a 

Inaddition to 
these two types 
there arc also tht 
grab dredger, in 
which a bucket m 
two hinged halves 
is let down and 
grabs the matenal, 
closing and bnng- 

unched at Dunkirk “8 ‘‘“P* 
i in the photograph 15 the dipper 
ladder to be lowered, dredger, m w hich a 
he material from the bucket on an arm is 
shown on Page 569 let down and scoops 

up the material 
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THE IMPORTANCE OF THE SAW TO MAN 

We are all coming to realise how much modern civilisation is based on machinery. Remove only one 
particular kind of machine from the Earth, and modern life could not go on as before. A great deal of our 
civilisation, for instance, would come to a dead stop if suddenly all forms of saws were to be instantaneously 
abolished, and here we read something of the saw’s history and importance 


T iir saw is one of the most ancient 
tools known to man, ioi we tmil 
flint saws of the Stone Age, and 
the Am lent Egyptians used hand saws 
in toim remarkably like those which 
we use now, except that like most 
oriental saws to day, they had the teeth 
inclined tow aids the handle and so cut 
on tlu pull instead of on the* push The 
I gy plums mu hud saws which fitted 
into frames, like our bucksaws and 
luu k saws, ami some ot these could be 
woikcd by two people 

flunk loi a momt nt what life would 
be without the saw We could chop 
down small tiers, but how should wt 
Jell huge tiees of gicat diametci > And 
ha\ing felled the trees, how should 
wi saw them up into beams and 
planks > Xml e\en if we had the beams 
and planks how should we make* such 
things as hoses and chairs and tables 
and bedsteads and pencils and doors 
and drawi is and 
oookc asc s and so on ? 

We should indeed be 
helpless without the 
s.iw j 

flic man who tnst 
utilised the v dine oi j 
<i cutting instrument 
with teeth had lnt 
on a tremendous dis- 
coveiv Probably he 
found that the 01 (Un- 
ary rough edge of a 
flint knife could do 
certain things that a 
smooth <*eige could 
not , and this gave him 
the idea of making 
t e e t h deliberately 
along the cutting 

edge We do not 

know who he was, xi*e endless ban 
but he, like many not only very ra 
other unknown in- On the left we 
ventois, should have and on the right 
a monument 


The invention oi steel gave a power- 
ful impetus to the development ot the 
saw, and it will probably sui prise many 
people to know that m the* Middle Ages 
there weie luige saws woikcd by hoi sc- 
powei and water-power These huge 
saws worked up and clown m a fiame 
and were used lor cutting up tier* ti links 
and gieat lu*ams 

But the* greatest invention m con- 
nection with the saw, after the tool 
itself had been invented was the pro- 
duction oi the circular saw \u English- 
man, Samuel Millet, took out a pitent 
lot a circular saw in 17/0, and by 
1700 ciiiuku saws were used a good 
deal It has been claimed that similar 
saws were in use in Holland nearly a 
century earlier, but tlieie seems no 
definite proof ot this 

At first the circular saws were worked 
by hand, thou by water, and jr the 
invention of the steam engine, by 



'v ■ " 1 

r ' ^ ' m 1 la v 


The endless band saw has one advantage over the circular saw in that it works 
not only very rapidly and continuously, but enables irregular shapes to be cut out. 
On the left we see a band saw used for wood, with a tilting table for bevel work, 
and on the right a band saw for sawing metals, with a third wheel and a frame set 
back to give room for large plates 


sterun In some cases they wcie duviri 
bv hoi si power, and the*ic* is .1 roc 01 el 
of a 48-1111 h cirrulai saw 111 the’ Western 
State s ol America whieh was dm on 
by lenr Ileuses walking round and 
rounel 

OI coin sc those* eatly inculai saws 
were very elude* eompaied witli the* 
won dill ul linple incuts that aic pT<) 
due c el te> ela\ 

Anot he 1 gie*at advance m the de 
vclopment of the saw was when a wav 
was lound of nisei ting sipaiati teeth 
in the dis< , so that if any teeth were 
bioken the v could be n placed without 
snapping tin whole saw 

Anyone who has e*vci seem a cueulai 
saw at work in a big sawmill will have 
realised tht enormous saving 111 labour 
of this ingenious device One citeulai 
saw, atte tide cl by one* man, will do as 
much work in a day as seoies of men 
working with hand saws 

Still annthci re - 
v mat liable develop- 

ment m the* history 
of tlie saw was the 
invention ot t he 
modern endless band 
saw 'The first one 
was patented bv ail 
Englishman. William 
Newberry of London, 
in 1808, but archae- 
ologists say that the 
band saw was known 
to the Ancients The 
band saw e n a b 1 e s 
1 r 1 e g u 1 a r shapes 
to be cut out with 
gie*at spec d, anel 
like the ci re ular 
saw, can also be 
adapted for the cut- 

, in" that it works <>< 11 ,s 

apes to be cut out. rn,K t ' in niany s,/, s ' 
»le for bevel work, ran g i nu ftom an 

el and a frame set eighth of an inch to 

iK inches in width 



ami fti... «e o ga«t Tifictv in the form of the teeth adapted to various types of work. This 
pictweshow^o^a fw'Sthe^umy^ornw oftMth now used in saws.^Those to the right with the more elaborate teeth are crosscut sawt 



HOW OUR BREAD IS MADE BY MACHINERY 



In this double-page picture we see the wonders of a modem bakery. When the dour arrives it is hauled to the top of the building and emptied into 
a large bin from which an elevator carries it up to a chute. It falls into a vessel which measures certain quantities bp weight and drops these into 
kneading pans, lire kneading pan is wheeled to a machine called a kncader, where a quantity of water, measured automatically, is added, and a 
moving arm worked by .a' motor kneads the flour and water into dough. The table on which the kneading pan stands is rotating all tho time. As soon 
as it is ready the dough is wheeled away and shot through an opening to an apparatus called a divider on the floor below. Here the dough ia divided 
into quantities each equal to one loaf, and these pass on a travelling belt through a warm proving chamber, where the dough rises slightly. At the 
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WITHOUT THE HUMAN HAND TOUCHING IT 



end 0 ( the chamber it ii flattened and rolled, and passes by conveyors to the second prover. Here the batches of dough are pushed automatically 
on to trays that are constantly ascending, these trays having been greased by a man with a grease spray. The loaves pass to and fro through 
the prover, and then descend into a hot oven, heated by steam pipes, where they again pass to and fro and come out baked. A man with gloved 
hands lifts them on to a travelling belt, which takes them to a cooling chamber, where thev pass to and fro till they come out ready for packing. 
At the end of the cooler they are snot automatically on to a roller conveyor, where a man with gloved hands guides them to an automatic wrapping 
Messrs. J. Lyons d t Co., Ltd., allowed the artist, Mr. Goodwin, to make sketches for this drawing in their model factory 
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WHAT THE INSIDE OF A WATER-MILL IS LIKE 


T in kj cin >t ill ci nuinbe i of water 
mills tit work grinding <orn in 
different part*, of (,re it Hn'atn 
although the drive nt of stc ( 1 uid modem 
nut him 1 \ 1 ^ list putting them out of 
adion I he v an nn ibl« to eoinjxti 
wit)* 11 m v ist mills thit now < xist full 
of liitru lie in k him i \ tost 
mg iiiciiiy thousimls nt 
pounds tor the gi Hiding o! 
c oi n 

It is mien stint however 
losu how 11m old w ite r mill 
d m s it 1 * w< tk ind tin pit 
tun gut ti on tin p i r < show 
m siniplituri h nn the \ moiis 
< pt i it if n 

1 lu p iwi i < i i unnin^ w it< t 
is ol < out ( \ < 1 \ gn. it its 

fortt <U jm nrimg upon the 
spt ( d ot t lit ( inn nt 1 oi 
llllll\ c \ c 11 in I Tlgl ind it w i 
i j. u it soun < < I powi i md 
now with t lit mode in w itt r 
tuilmu ntilisin r t lit cmi \ 
it sin li pi ms i Ni i ii i 
[ill i \ ist minuiit ol powt 
is ol>t i mi d trom water ini tin 
MUM it in ot < 1< e tin it \ 

It into soim smili mn 
nmg s t 1 1 i in wt t h l n s t i 
g 1 1 d i n *Np itlt so that tin 
w it 1 1 uk e ts till bio id sin I u ( 

»l the implt mi nt w < ill ill 
tmd th it it n (|tiiu s i good 
di il ot exirtion to r< sist tin 
loti i ol tlu ■ um nt w hit li 
would i iri\ tlu sp uk iron 
In ton it Wi i in until l st mil 
thtnfon tint wilh i witnwliul 
fitti d with a numhiT ol flint boairis 
round its tmi the powii of lutmmg ot 
Idllmi watn is sLittmint to turn the 
wh( 1 1 found md toiixiil 

Wt su on juje |77 of this book the 
\anous lot ms ol w itt i wluil used toi 
null* 1 li< \ bv the ninusot ovi i 


shot undershot anil bnast whet Is 
The. pu tun on this page shows a mill 
with an ovirshot whci 1 

As thi wluil tui ns, its shaft or axle 
which jussis thiough the outer wall of 
tht mill, turns a wheel inside the mill 
containing <x> teeth or cogs placed at 


in angle 1 lus bevelled cogwheel 
drive s i sin dli i win e l or pinion h iving 
2 ^ It t tli ind tins is t iste lu d on an 
upright axis 

\t the top ot the ujnight shalt or 
avis is a wine 1 eont lining ^2 te eth md 
it tonne e ts with a pinion wheel working 
hon/ont dlv md ha\ mg 1 5 te 1 th 1 hat 


pinion is on a shaft or axle which sup- 
ports and carru s round the upper 
millstone The lower millstone is 
stationar\ and both stones aie en 
e lose cl in a e ase or box with alxrnt two 
inilies *patt between the stones and 
the box ill round 

1 he corn is fed through a 
hopjxr in an uppir flooi and 
passes thiough a trough or 
shot to the millstones Ihe 
shoe is continually shaktn 
bv the quickly revolving 
spindle md so a e onst mt 
supply oi gr un is de live reel as 
the mill goes on working 
As the corn is ground it 
jiasses out dl round the null- 
stones anil falls thiough a 
chute into 1 vessel below 
But it is not vet fit foi use 
lor the husks ot 1 lit gi u n aic 
mixed with Ihe fin in and 
must be scjuriteel Hit 
ground com is the refort 
taken to motile 1 put ol 
the mill when it is placed 
in hollow e\ limit rs of wire 
earn is ei muslin whuli in 
kepi rol ding b\ nii< him r\ 
not shewn in this jmtun 
md the e <> us 1 p irts of the 
me d in sepu itt t L horn the 
fine flour 

\ null e > 1 this t\j)i usuilly 
h is 1 pullt v wheel it the 
toj) o\ 1 1 wlue h i rojx e m 
be ]>issttl for the h uilin^ uji 
ot the sac ks of coin tint in 
to be giound toi is e in be seen it is 
csscptnl tli it the work should st irt at 
the tap of the null 

\\ iter nulls of this kind wtit it one 
time dotted all over I ngl mil When 
e vtr theie was isttearn 01 met then 
was a water null blit now ulivs most 
of tin watn nulls line dis q>pi md 



In this picture we see how a watei -wheel by means of geared 
wheels and shafts turns the upper millstone and grinds the corn 


HOW A SIMPLE TUMBLER LOCK WORKS 



There are many kinds of locks, and some of these have already been pictured and explained in this book, on pages 8x and 288 Here 
we see the simple form of lock which is used for drawers in desks and wardrobes In the left-hand picture we 9ee the drawer unlocked 
The bolt has a split in it so as to give it a spring effect and keep it firmly in position Fastened to the framework of the lock are 
several semicircular pieces of iron called wards The key has slits known as clefts, and when the key is inserted m the lock and turned 
the wards fit the clefts As the key is turned the bitt of the key goes into a notch m the bolt and raises the bolt, as seen in the second 
picture Then when the turn of the key is complete the split in the bolt causes it to extend at the bottom so that a stump or projecting 
piece is forced outwards and catches on the edge of a slit m the frame and is held in position, locking the drawer, as in the third 
picture Locks of this kind are called tumbler locks and are of a simple and inexpensive character 







washing i^a\enth*^^e Ume ui^muc^^^\^roughly^thanwju accompbs^erbv^h^olYh^d^Th^ 7 ^S?" th * out » id *. '•"in* the 
also we cleaned by machinery. Powerful vacuum clfaners T e i hod - «“<•«» of the carriages 
of British Railways there is a o.ant for sterilisin* nTSggag 



Sigth: ETOffS *“ ri “ ? f t- p,pes *™*«- 

ses Fahrenheit, sufficient to destroy any vermin ami germ? thaf may aamt The^S? k tw^VSlf** r “f* th * temperature to iso 
-most a vwuum. In this way 4. purities are 


HEALTH-GIVING VITAMINS IN COMMON FOODS 



Fresh vegetables and fruits contain the vitamins without which it is impossible for us to be healthy. These wonderful substances, 
which have been discovered only in recent years, are within reach of the poorest. A costermonger’s stall is a storehouse of vitamins 



Hie vitamin called D is found in cod liver oil, liver, the yolk of egg, butter, milk and cheese, but it can also be produced artificially 
in certain foods by subjecting them to ultra-violet rays, and here we see dough being given a sun bath during the mixing process 
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Wonders of Animal & Plant Life 



THE GREAT IMPORTANCE OF VITAMINS 

Everyone has heard about vitamins, those mysterious substances in our food which are essential to health, 
and yet cannot be seen, smelt or tasted. They were unknown at the beginning of the 20th century, but now 
their great importance is realised and we should certainly know something about them and the particular foods 
* which contain them. Here is a great deal of information about the vitamins. 


T he matter of diets and foods had 
long been studied by men of 
science, and it was known that 
human beings and all the higher animals 
needed several different kinds of food. 
These included those containing proteins 
for building up and repairing the tissues 
of the body, those con- 
taining mineral matter for 
building up the bones, those 
containing carbohydrates for 
yielding energy for heat 
and work, and fats for 
stimulating growth. 

But, although all this was 
known, there was still some 
mystery about deciding upon 
a thoroughly suitable diet 
which should produce a 
healthy growth. Even when 
plenty of proteins, carbo- 
hydrates, salts containing 
mineral matter, and fats 
were taken, the result was 
not always a perfectly 
healthy growth. 

One thing had been found 
by experiment : a certain 
quantity of vegetables and 
fruit m the diet was neces- 
sary for health, and the 
Admiralties of various 
countries used to order large 
quantities of dried vege- 
tables for use on their ships 
going for long sea voyages, 
when no fresh vegetables 
would be available. But 
somehow these dried vege- 
tables, although they tasted 
almost the same as fresh 
vegetables when prepared 
properly, did not produce 
the same result. 

That great navigator 
Captain Cook knew that he 
could keep his men healthy 
and free from scurvy if he 
gave them plenty of fresh 
greenstuff, and so wherever 
possible he called at the 
different countries he 
sighted to collect fruits to 
add to the ship's diet. 

Early in the present century it was 
found that in certain natural foods very 
minute quantities of substances existed 
whose composition was unknown. The 
substances could not be extracted as fat 
can be extracted from milk, or sugar 
from beetroot; but, nevertheless, ex- 


haustive cxjxiriments showed that the 
absence of these substances from the 
diet led to sickness and disease. 

Further experiments and investi- 
gations led to the discovery of more of 
these mysterious substances, and the 
name of vitamins was given to them, a 


word made up from the Latin word 
M vita," meaning " life," because the 
substances were absolutely essential 
to life and health. 

Vitamins originate in plant life and 
are present in the flesh tissues of animals 
that live on plants ; hence vitamins 


occur in varying proportions m both 
animal and vegetable foods. Vitamins 
arc classified by letters of the alphabet 
and by subdivisions of certain letters. 

Vitamin A. This is found in animal 
fats, such as butter, cream, egg yolk, and 
cod-liver oil. Margarine, unless 
artificially fortified with it, 
does not supply vitamin A, 
nor does lard or bacon fat, 
unless the pig is fed on green 
foods. Food short of 
vitamin A causes children to 
lose weight and become 
likely to catch various 
infectious diseases. 

Vitamin B and B, include 
a number of somewhat simi- 
lar vitamins which, however, 
act on the body in different 
ways. Shortage of vitamin 
B in the diet is the cause 
of borri-berri (a common 
disease in Oriental countries) . 

Vitamin B, is a group 
term which includes vita- 
mins containing one or other, 
and sometimes all. the three 
substances nicotinic acid, 
riboflavin and adermin. 
Deficiency of nicotinic acid 
affects the nervous system, 
the skin, stomach and 
intestines, and is one of the 
causes of pellagra (a form of 
skin disease). Lack of ribo- 
flavin causes eye inflam- 
mations, pimples, and skin 
troubles such as cracked 
lips. Shortage of adermin in 
the food may induce skin 
and scalp diseases such as 
pimples and seborrhoea 
(falling out of the hair). 

Vitamin C is necessary to 
enable the body to resist 
scurvy and anaemia (weak 
blood) ; deficiency in vitamin 
C greatly lowers resistance to 
infection. 

Vitamin D. Deficiency 
of this vitamin is a • cause 
of rickets and chilblaius. 
Vitamin E. A diet rich in 
this vitamin gives relief to some nerve 
and muscular troubles. 

Vitamin K is essential to the clotting 
of the blood, and it benefits sufferers 
from nettle-rash and chilblains. 

Vitamin P is generally associated 
with vitamin C and has similar effects. 


Vitamin Values of Common Foods 


VITAMIN A 

God-liver oil .. , . . 

Uwr (fifth and annual) 

Fish roe ... 

Kgg yolk 

Butter 

Green vegetables 
Carrot* and t aim tow 
Dried apricots .. . 

Meat (animal and Ash) 

Milk (pasteurised) 

Cheese . . . 

Fresh trult 
Whole cereals 

VITAMIN B, B, 

Yeast and yeast extracts . 
Middlings, bran, peanut* 

Dried peas 

lentils 

Wholemeal wheat 

Jlye 

Oatmeal 

Rice 

Fork, ham, bacon 
Liver, kidney, hoart 
Egg yolk 
Hard roe 
Fruit 

Vegetables . . 

Lean meat 
Son roes 

VITAMIN B, 

Nico- 
tinic Ribo- 
acid flavin 
Yeast (dried) .. •••• *** 

Yeast extract . *** *•* 

Liver . . ••• •** 

Kidney and heart ** •• 

Meal, loan ** 

Fish ** ~ 

Wheat meal *• * 

Kmi * • 

Maize .... * * 

Bice * * 

Oatmeal .... • 

Volato “ 

Spinach .... * 

Other vegetables 


**** 

••• 


Adri- 

min 

•** 

**• 


This table shows the vitamins present 
in various foods. The comparative 
oontent of any one vitamin for 
•pedfto foods is indicated by one or 
more stars, one star representing 
unity. Thus In the vitamin A foods, 
cod-liver oil contains twice the vita- 
min A value of green vegetables, and 
four times the vitamin A value of 


VITAMIN G 

Rose hip* 

Black currant 
Dniiwcl sprouts 
J^arslcy . . 

Orange Juice 
Strawberry 
Asparagus 
Spinach . . 

Cauliflower 
Cabbage .. 

Watercress 
Liver 

New potatoes 
Ijcmon Juice 
lied currant 
Rhubarb . . 

Grapefruit 
Gooseberry 
Logan berry 
Swede 
Roan 

lettuce . . 

Raspberry 
Tomato . 

Milk . . . . 

Beet .. .. 

Parsnip . . 

Carrot 
Onion 
Apple 
Banana . . 

Pluin 
Dandelion 

VITAMIN D 

Cod nnd fish Uvcr oils 
Liver (fish and animal) 
Fish meat . . 

Fish roes 

Butter 
Cheese - . 


••••• 

•••• 

«•** 

•••• 

•«** 

•••• 


••• 

••• 

••• 


**** 


Wheat , . 
Cereals 
Green leaves 
Vegetables . 


VITAMIN B 


Liver 
Green leaves 
Animal fat* 


VITAMIN K 


»** 


VITAMIN P 


Oranges 
Lemon* 
Prune* . . 
Grapes .. 
Grupetrult 
Rose hips 






WONDERS OF ANIMAL AND PLANT LIFE 


Hut he did not know that it was leilly 
Vitamin C that lined or k<pt away tin. 
scurvy from which niaunt is used to 
sutler so tcrubly Tins yitanun is pat 
tu ularly abundant in plants of tlu 
cabbage bund), and m the juices ot 
uti ous fruits like Union** mange > and 
grapefruit It is also found m the 
tomato i liat is why we should always 
eat plenty of those flints 

Certain diseases common in the J ist 


perm or c sscmtial part of wheat and m 
lettuce leaves is also very important 
and valuable lor when it is given m 
tlu ii diet to animals they produce 
young much mote freely and rapidly 
A re mark ible thing about Vitamin 1) 
is that it can be produced in certain 
funds by subjecting them to ultra- 
violet rays and as it is valuable m 
ruling ot pic venting rickets experi- 
ments wen made in subjecting little 


a box or bottle of vitamins, m the same 
way as we can get a box of sugar or a 
tin of salt, we can get substances with 
the* vitamins tremendously concen- 
trated In many cases boiling or baking 
destroys the vitamins, so let us sec to 
it that our diet always includes a large 
pioportion of fresh foods — fruit, vege- 
tables, salads, uncooked milk and eggs 
We may be thankful that these valu 
able substances are contained far more 




, IPr/ed Peas and Beans 


VITAMIN C 




■ 




V 




/it v 


Bananas and most other traits 1 fruit ana TanaenneSi 


Ran Milk 

Lightly steamed 
( Green Veg etables 

Boiled Pota toe. 


, - § 

y -N. • 



Underdone Liven 



The substances in which Vitamin* Bi, B2, C, D, E and F are found Vitamin Bx (also called F) preserves the health of the nerves, 
improves the appetite and aids growth in babies , B2 (also called G) prevents various skin diseases , C maintains a healthy condition of 
the blood capillaries and prevents scurvy , D aids bone growth and the clotting of the blood, and prevents rickets and tooth decay ; E 

aids the life and growth of babies before birth 


and elsewhere* can be cured by giving 
othex vitamins For instance btribtn 
a disease like dropsy, can be cured by 
Vitamin Hi , and another pamlul 
disease, pellagra, which often leads to 
insanity, can be cured by Vitamin H2 
Vitamin E, which is found in the 


sufferers horn this disease directly to 
ulti a violet rays The result proved 
of enormous benefit 

So one discovery follows rapidly on 
another I he stuely of vitamins is still 
being earned out all over the world, 
and now, while we cannot exactly get 


in the cheaper foods like cabbages, 
tomatoes, herrings and cod, than in 
those far more expensive canned and 
bottled foods whi'ch we see in the 
shops Indeed, the costermonger's stall 
contains far more vitamins than the 
grocer's shop 
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LIFE ON THE EARTH SIX MILLION YEARS AGO 





THE GIRAFFE S LONG NECK & TONGUE 

The giraffe is a strange-looking animal, and it is perhaps not surprising that a farmer, looking at one in the 
Zoo for the first time, exclaimed, " It can’t be true ! ” Here we read something about its form and habits 


N o other living creature has such an 
amazingly long neck as the 
giraffe, or can reach up so high. 
But the giraffe is not a freak. In 
every way it is wonderfully adapted to 
the circumstances in which it has to 
live In the first place, it has many 
enemies, and its coloration is so 
arranged as to camouflage it almost 
completely in its native haunts. 

Of course, in a zoo it is remarkably 
conspicuous, but travellers tell us that 
in Africa, where it lives, the dappled 
hide of the giraffe blends so har- 
moniously with the splashes of light 
and shade formed by the Sun glinting 
through the foliage of the trees, that 
even the sharp-eyed natives arc unable 
to detect it even when quite close. 
There are several varieties of giraffe, 
but although their markings vary, 
they are all well protected by their 
coloration. 

The senses ot sight and hearing are 
very highly developed, and the giraffe's 
head, carried on its elevated neck, 
enables it to keep a sharp look-out for 
foes When danger threatens the 
giraffe runs off, travelling at over thirty 
miles an hour, and its gait is very 
curious, the legs being straddled at 
eiich step. The animal gives the 
impression of sailing rather than 
running. It takes a good horse to 
overtake a giraffe. At a hard gallop 
it can spin along for miles. 


If a lion or other beast attacks it, the 
giraffe defends itself by kicking out 
with its logs, and it can deliver a blow 
of such terrific force as to stun, if not 
to kill, an animal. 

The food of the giraffe consists ot 
leaves plucked from the tops of the 
trees, and here the curious formation 
of the animal enables it to secure all it 
wants. 

First of all the fore-quarters tire 
greatly elevated, being raised well 
above the hind-quarters. Then there 
is the long neck, which nevertheless has 
only the same number of bones as the 
neck of a hippopotamus or elephant. 
The length is obtained not by increasing 
the number of bones, but by the 
lengthening of them individually. 

Reaching the Tree-Tops 

The head is so constructed that it can 
be raised perpendicularly, thereby 
forming a continuation of the neck. 
Finally, the hairy upper lip can be 
extended to a great distance, and 
beyond that the extraordinarily long 
tongue, sometimes more than eighteen 
inches, can bo shot up and twisted 
round leaves and branches that would 
otherwise be out of reach. 

The great length of the forelegs and 
neck have one disadvantage, and that 
is that the giraffe can only drink by 
getting itself into a rather awkward 
position. It has to straddle its front 


legs before it can bring its head to the 
ground. It is when the animal is 
drinking at night that its bitterest 
enemy, the lion, often springs upon it. 

The giraffe has a pair of horns six 
inches or so high between the ears, and 
old male giraffes often have a third 
horn rising from the forehead. A 
variety of giraffe found in Uganda has 
two small additional horns behind the 
principal pair The horns of the giraffe, 
however, are never used as weapons. 

Although the giraffe was known to 
the Ancients, who called it the 
camelopard, regarding it as a cross 
between the camel and the leopard, it 
was not till 1827 that the first living 
giraffe arrived in England, being 

S resented by the ruler of Egypt to 
ang George IV. It died two years 
after its arrival, but nine years later 
four more giraffes arrived in London. 

Giraffes go about in herds, although 
these are not so large nowadays as they 
were fifty or sixty years ago. Sir 
Samuel Baker, the famous traveller, 
once counted a herd of 154. He tells 
us that there is nothing to compare in 
beauty throughout the whole animal 
creation with the eye of a giraffe. It 
is large, dark and liquid, and has an 
expression of great gentleness. Yet 
giraffes sometimes get vicious, when 
they begin to kick with both fore and 
hind feet. The only relation of the 
giraffe is the okapi. 




THE TALLEST OF ALL LIVING MAMMALS 



A group of giraffes in their native haunts in South Africa In the photograph the animals look conspicuous, but actually their coloration 
is so protective, and camouflages them so well, amid the play of sunshine and shadow, that even when a traveller is near it is 
difficult to distinguish them. Keen-eyed natives, trained to detect animals, are often quite unable to see them a few yards away A 
full-grown giraffe is often ao feet high and has to straddle its long forelegs very wide to reach the ground with its mouth 
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THE GREAT “SEA OF RAINS” ON THE MOON 



The details of the Moon s surface can be plainly distinguished by means of the huge 100-mch telescope at Mount Wilson Observatory 
m America, as can be seen from this magnificent photograph reproduced here by courtesy of the Observatory. It shows the great level 

8 1 am which was named by the old astronomers Maie Imbnum, or Sea of Rams, because they supposed that it must be an ocean on the 
loon's surface Possibly m past ages it was a sea, but now it is a great, fiat desert about two million square miles in extent In the 
top part of the photograph can be seen the range of mountains known as the Apennines with the great crater Archimedes just below it, 
and two other craters, Autolycus and Anstillus, to the left At the bottom is seen the crater called Plato, and at the top, at the end of 
the Apennines, another crater, Eratosthenes Just above the crater Plato can be seen an isolated mountain which is known as Pico 
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NEW PLANET NAMED BY A LITTLE GIRL 

Not very many years ago it was thought that the orbit of Neptune marked the limit of the solar system to 
which our Earth belongs. But in the last few years we have learnt that this is not the case. There is another 
planet beyond Neptune and it has been given the name of Pluto, a name which was suggested by a little 
English girl of eleven, Venetia Burney, of Oxford, a great-neice of Mr. H. G. Maden, the science master at 
Eton College, who proposed the names Phobos and Deimos for the two moons of Mars 


T m most distant memboi ot tin* 
solar system, the planet Pluto, 
was disc ovt*u d by photogiaphy 
It .ippoan (1 on siu e cssivi photographs, 
and as it had < hanged its plate astio 
nonieis knew that it was not a stai, but 
was a planet, or wandcrii ' in tin. 

llCM\UlS 

It was discovt red by the* astremomeis 
.it the famous I. owe 11 Observatory at 
Hagstatt m Arizona It is the tlmd 
large ot m a | o 1 
planet 1o lx clis 
annul in human 
lustoi \ iol all tin 
planets as far as 
Satin n have been 
known fiotn pit 
histone tunes 
Tian us was dis I 
(mind in i 7 S i 
and N ( ptu no m 
ih^o Pint o was 
found in l ‘mo 
J hi actual dis- 
c o v i i \ o t t h i 
planet on the pho 
togiaphie plate s 
was made* by a 
young astionomer, 

Mi C 1 \ d i 1 oin 
b a ugh, b u t a 
cpiartci of a an 
tury or moie* ago 
Professoi Puuval 
I .owell calculated 
by mathematics 
that the ic must be 
another planed be- 
yond Neptunt , and 
this led to the 
scare h 

Not much is 
known about this 
distant planet, but 
it is believed to be 
smaller than the 
Earth, horn which, 
when disc overe'd, 
it was distant 
nearly 4 000 nnl- 
lum miles Its 
gteat distance, and 
its dim light, which 
takes about hvo 
ond-a-half hours to 
leach us, nuke it 
very difficult to 
take any measure- 
ment of its disc 
As wc know the 
Sun is not quite The two photograph 
m the centre of the its position, proving 


Edith’s orbit, toi in wmtci we are about 
thic*c million miles ntatei the Sim than 
wi an m the summer HutthiMecen- 
tnnt\ ot Pluto's 01 hit is much gi eater 
than tins Whin Pluto is nearest tlu 
Sun hi gets e\e» clost*r than Ncptum . 
but as the mbit ot the n< w planet is 
mi lined at a 1 onsidei able angle to the 
gcneial plane* of the mbits ot other 
planets, his path and that of Neptune 
do not rioss 1 ai h other 



The two photographs a comparison of which showed that a supposed star had change 1 
its position, proving that it was a planet. The bright patch is the star Delta in Gemini 


Pluto is believed to be very massive 
and hea\y as though it were a iio/en 
and condensed woild, which it piobablv 
!■» To any inhabitant who might be on 
Pluto tin Sun would appeal no laigei 
than a bnght star 

The enoimous advantages ol photo- 
giaphv to tlu astronomn ate 1 learlv 
se« n in the case of Pluto, toi the photo 
giaphsottlut pail of the hea\ ens wheie 
hi appeals taken in past years haw 
btc*n caielul 1 } ex 

annned and from 

them the scientists 
luvt bee 1 ? 1 able to 
Cideulale tough ly 
tlu mbit of this 
distant planet 
Thiv did not ex 
peet to lx able to 
do so toi some 
years and had it 
not been foi the 
photogi.iphs thc*y 
would have had to 
wait a long time 
It is a vc*r> won 
deriul thought 
that the photo- 
graphs which have 
been taken (lining 
past yeais of dif- 
ferent parts of the 
heavens may at 
some futu io tune 
icveal still another 
planet of which, so 
fai, thcioisno hint 
oi knowledge 
It must be* re- 
membered that the 
task of examining 
these st ai maps 
is a very tedious 
one When one 
remembers that 
there aie hundreds 
of millions of stars 
scattered over the 
heavens one can 
easily understand 
that to seal ch 
among these foi 
a possible planet, 
appearing as a 
mere point of light 
among all the rest, 
is a woik requiring 
the most amazing 
patience and the 
greatest care and 
ied star had change 1 skill on the part of 
: star Delta in Gemini the astionomer 
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HOW TO RECOGNISE THE CONSTELLATIONS 
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In this picture we see the principal constellations as they appear in the sky if we stand looking directly north at eleven o'clock in the 
middle of July The faint, cloudy band rising from the horizon is the Milky Way, which is really a vast universe of stars to which our 
solar system belongs. If we could see this great system from distant Space it would look very much like the great nebula in Andromeda. 
The most easily recognised of all the northern constellations is the Great Bear. We can always pick out that part of it which is called 
the Plough, and by means of the two pointer stars, Merak and Dubhe, find the Pole Star near the point round which the heavens rotate 



Hare we see the principal constellations in the heavens when we look directly south. It is interesting to compare these picture-diagrams of 
the constellations with those which appear on pages 130 and 415. It will be seen that the heavens appear to be circling round during the 
year, and some of the constellations which at one time of the year are clearly visible disappear below the horizon at another season, only 
to reappear some months later We can best see the change by following the apparent course of the Plough. Other constellations can 
be traced in relation to it. Here again, as in the picture of the northern constellations, we see the Milky Way as a faint cloud-like band 
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[Romance of British History ! 

A FOOLISH KING LOSES HIS HEAD 

Charles the First’s was a tragic reign, for it led to the great Civil War, in which so many brave men 
on both sides lost their lives. It was also a very important reign, for in it were laid the real foundations of 
the English political liberty which we enjoy to-day. In these pages we read the story of how this king 
exasperated and defied his people and so came to lose his head 




I T is rather the fashion to speak ot 
Charles the First as a bad king but 
a good man That he was a bad 
king no one who pays any regard to 
the tacts can dispute for during the 
whole of his reign lie was constantly 
breaking the law He extracted money 
from his subjects quite illegally, and 
any who would not pay were put m 
prison contraiy to the law and to the 
express pledges given by the King 
himself 

W hen in the < nd his subjects cut olt 
his head they were only taking a leaf 
out of the' King's book, and he could 
hardly complain that lus subjec ts broke 
the law when he Imnsilf had been 
s< ttmg them the example of lawless 
tiess for nearly a quaiter ot a century 
But if he was a bad king, c an we say 
that he was a good man ? After con- 
sidering the whole of the facts of lus 
life, the most we can say is that he 
was a good husband and a kind father 
He was loyal and faithful to his wife, 
which few, if any, kings had been before 
him, and he was loving and gentle to 
his childien 


But beyond this we can lia nil v 
describe Charles the First as a good 
man He was faithless to friend and toe 
alike No maiter how loyally a man 
might sei \e him, facing opposition and 
danger m the King’s interests, Charles 
when his own safety or welfare was 
imperilled, left lus friends to the tender 
me icics ot his foes 

His signing of the death warrant ot 
I-ord Strafford who served him through 
thick and thin, is cme of the most 
disgiaceful episodes m English history, 
and so faithless and untruthful was the 
King, who for long was quite wrongly 
described as a " Martyr,” that m the 
end nobody could tiust his woid The 
best we ran say ot Charles Stuart is 
that he died better than he lived. 

As an infant he was so feeble hat 
it seemed hardly likely that he would 
survive, or at any rate become a normal 
man His ankles wete too weak to 
allow hnn to stand ir walk alone, and 
it was a very Ion , time before he 
learned to speak But his guardian 
Lady Caiey, looked after him so well 
that his health improved and he finally 


became a stiong nwn, exp^it in all 
hinds ot athletic cxcicises such as 
vaulting riding, and shooting with 
crossbow and musket, and was also 
something of a scholar and theologian 
His fathei used to say that '* he lould 
manigc a j»oint of controversy with 
any pi elate ” He spoke and read 
Freni h and Italian was a master of the 
classic s and mathematics and also had 
a good knowledge of painting, arc lntec- 
tun and music 

Unfortunately he was ol a very 
obstinate disposition and this led both 
him and his country into trouble 
Even befote he came to the throne he 
looked upon tilt* House of Commons as 
an enemy that needed chastising 
Writing m 1621 to his bosom ftiend, 
the Duke of Buckingham, to whom he 
gave the pet name of ' Stoeme, ’ he 
said : “ Steome, the Lower House this 
day has been a little unruly, but I 
hope it will turn to the best, for 
before they rose they began to be 
ashamed oi it yet I could wish the 
King would send down a commission 
that if need were such seditious fellows 
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Charles the First demanding the arrest of the five impeached Members in the House of Commons. The Speaker is asserting the 

privileges of the House. From the painting by J. S. Copley 
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might be mack an t xampk of to 
others ' 

At last Janus eluxl aud (h tries 
mounted the thiom and at once the 
trouble, began Ihe 1 nglish pcopk 
although they had alw iys been gi< it 
fighters for liberty were confirmed 
monarchists Jhc thought of doing 
without a king h id nt vc i o< e urn el to 
anyone Yet (hailts by his pi mistc nt 
law breikmg and tianiphng on the 
liberties ol his 
subjects turned a 
huge proportion ol 
Ihe in into Re pubh 
eaus Anel when 
he. lost his he id it 
was only tlu 
natural thmix to 
a long cemise of 
events ten winch 
he hnnse it w is 
ie sensible 

It has been said 
quite tiul> tint 
I n^hshnie n I o v e 
hb< rty and it spt e t 
the 1 iw It w i 
the lawlessness of 
(hulls mel not 
lus const mt de- 
mands lot mone \ 
th it rouse d the ire 
of the. pe oj)le 

As soon is he 
c aim to the tine ne 
( h irle s found 
himself in neeel 
of money and he 
the re ton e 1 1 1 e el 
Pat 1 1 i me nt to 
ge ther inel iske el 
the House ol ( oinmons to \ote i 
sum ol one million p >umls lint the 
Commons hid been suite nn^ unde i 
many gne\ antes md re dising th it 
it they gne the King it once ill the 
mone \ for which he iske <1 they would 
get no lulpliom him the \ voted him 
only / 1 50 000 to go on with 

Now it had been the e ustoni when 1 
king or cjue t n mounted the 1 nghsh 
throiu to vote the new sovereign 1 
grant of w h it w is know n as 1 unn ige 
md Pound i<< t ixt s 1 < vie el up >11 
everv tun ol he e 1 or wint ind <\u\ 
pound e>t lneiehindisi imputed into 
tht ee>untr\ \\t now e ill these t i\t s 
( ustoins Dutie s 

When Chaiks asked Piliinunt to 
vote Junnige aid Pmmlip tor lift 
tht Co nme ms ele e 1 ire d Mi it tlity would 
vote it loi one ye ir ml\ md not 
for tile Kings life ( hitle w is turi 
ouslv angrv and r Lthei thin ueept 
the money on such eemelitions h 
u fuse el it altogcthei 1 his w is lath 1 
sill\ toi lie w is bully in need of 
money and halt a lent is h Uei thin 
no hie id 

Charles then did something which 
made his hubjee ts elist 111st him gre xtly 
The 1 renth King with lus mintstei 
Cardinal Richthcu vv is besieging Inn 
Protestant subjects in tlu slum,, town 
of La Rocheilk Ri< helii u iskt el ( h 11 le s 
for help but Charles did not due to 
grant it openly toi his 1 nglish subje e ts 


wu< v« iv inxious to send an e xpedition 
to issist tht Ittnch Protestants or 
Hug ue nots 

A lie < t of 1 nglish ships had b*tn 
gathtieel in tht Channtl and when this 
sided it was suppistel that they weue 
goin r to help the Huguenots But the 
idmiril in comm mel suddenly an 
noimeeel tint tht Kings oiders were 
tint they were to fight not loi tht 
Huguenots but ig 1111st them 


llu e ipt mis aud crews flatly refused 
to ob v th ordeis md the admiral had 
to it turn to 1 iiglxiul Afte*i wilds the 
Heet wis oidciccl to sul tc> Die j>pe and 
the id nun .1 the n h mdttl over the ships 
t > the 1 re ne li King s forces It vv is a 
pool beginning lor a new reign and 
bode d ill for pc itt between the King 
an 1 his subje c ts 

But ( harks w is moic bidly in need 
ol money thin c\n and asktd the 
Puh line nt to vote him some Ihe 
II >ust ol Commons elcclmd that their 
gnt vine cs must b' redressed be loi c 
t lu v would vote i penny so Chirles 
dissolved his tint Pirliamcnt 

lhis however did not remove Ins 
difficulties Montv must Ik obtame d 
ail 1 so the King without any authority 
tiom Pailument issued orders under 
lus Urc it Sell to luge numbers ot his 
subjects dt minding t tit on sums him 
the m Tn this ht w is distmc My bleak 
ing tht liw of I nglmd foi the I wtIUh 
Vituli of Migua ( irti dee lares tint 
No srutigc or til shall be imposed 
in oil! K ng lorn t \c e pt b\ the C omrnon 
( ountil ot the ie ilm Othci liws dso 
eonlirm this Iht people pud but a 
b tte r pint began to risi m the n ition 
Wli n ( h ju le s summoned a second 
Pirlnm nt the lust thing the mtmbeis 
did w is tr> diaw up 1 fresh list of 
grievances idding m inv new ones to 
the old md the v pointed 011* that the 
Km ft s mtthod of t using money was 


illegal anel they made attacks on his 
favourite the Duke of Buckingham 
( h irles thereupon did the most foolish 
thing he could possibly have done he 
began to threaten the ( ommons 

1 will be willing he replied " to 
hear your gnovaners as my predcces 
sors h ive be e n so that vou will apply 
youistlvts to rcdicss grievances and 
not to lnquuo aftt r grievances I 
must let you know that I will not let 
any of my servants 
be epic st toned by 
you m u c h 1 c ss 
such as ai< ol 
eminent place anel 
ne it to me J see 
you spcci illy aim 
it tlu Duke til 
But kmgh im 1 
would you would 
h a s 1 1 11 foi m\ 
supply 01 else t 
will be worst for 
yourselves lor if 
my ill h ippe n I 
think T shill In 
t lie 1 1st to it ( I if 
Suj>pl\ it must 
be t'pl lined is the 
term used tor 
iiioniv voted 1 >\ 
1 * t! li inn nt 

1 he I lou e ol 
( ommons at one 1 
1 e plied to tlu 
King s thic it bv 
impi idling line k 
mgh mi th it is 
they b 1 o u g h t 
eh up s against 
him bet 01c tin 
House of lords so tint hi might be 
trnil ( h tries got over the difficulty 
by' dissolving Parliament 

Ik now began tea e \tort money trom 
all suits ol persons 1 unnigt md 
Pouuelagi duts were collected ln the 
Kings oiders without the consent ol 
Parliament seapoit towns were com 
pc. lied to furnish ships 01 money 
Roman ( itholies wtit compelled to 
nay ht ivy lines md to se rvt is sold it is 
contrary to the 1 iw of the land and 
the King' and his fne nets ck e 1 in d th it 
he had 1 poifcct right to do all tin se 
things without the consent of Pirliu 
me nt He and his friends claimed tint 
the King was appointed by God that 
he ruled by Divine Right and that he 
was not bound to obey the laws made 
for his subjects 

William Laud the Bishop of Bith 
and Wells who was aftt rw 11 els dp 
pointed Bishop of 1 ondon and then 
Archbishop of ( inter bury was one ot 
the King s suppoitcis m this idea 
After tht second Parliament had 
btern dissolved live gentlemen were 
impnsemcd by tlu Kings order for 
*e fusing to pay the money demanded 
(if +hcm Ihev declared that by law 
they were not bound to pay this money, 
ind pointed out tint by the .twenty 
ninth Artie le o f Magna ( arta No free 
man shall l>e takern or imprisoned un- 
less by the lawful judgment of his petrs 
01 bv the law of the land * However 
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The tnal of Charles the First From the painting by J Burnet 
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they were put in prison and were then 
brought to trial. 

In those days judges were not im- 
partial as they are to-day, and no man 
could rely on receiving a fair trial. The 
Chief Justice, Sir Nicholas Hyde, who 
wanted to please the King, declared 
that the law had not been broken, and 
that the prisoners, having been arrested 
by special order of the King, could 
claim neither to be released nor to be 
tried. 

Here was a fine state of things ! For 
centuries Englishmen had been fighting 
for liberty and justice, Magna Carta 
had been looked up to as safeguarding 
citizens of all ranks, and now it was 
declared that this was of no value 
against the King’s orders. No wonder 
feeling against the King grew stronger 
and became more widespread ! 

In 1628 Charles was compelled to call 
a third Parliament, but when he asked 
for money the same answer was given : 
the redress of grievances and the 
granting of supplies must go hand in 
hand. The House of Commons also 


that m time ol peace no one should be 
punished by martial law. 

There was a good deal of argument, 
but in the end Charles agreed to the 
Petition of Right. The Commons were 
delighted, for they trusted the King's 
word, and they at once voted the 
money he wanted. 

Charles, however, had no intention 
ol carrying out his part of the bargain. 
He at once declared that Tannage and 
Poundage were not taxes, and that lit* 
would levy them whatevei the House 
of Commons might say. Of course, the 
House of (ommous protested, and 
Charles at once prorogued it. Not long 
afterwards the Duke ot Buckingham 
was assassinated at Portsmouth, as he 
was about to lead another expedition 
to La Rochelle, this time to help the 
Protestants. 

It is impossible to describe all the 
quarrels bet wee tv. Charles and his 
Parliaments. Ilis third Parliament was 
dissolved, and then lor eleven years he 
ruled without a Parliament, His chief 
helper was a former Member of the 


Money, not only from people m seaport 
towns, but from those inland as well. 

A Buckinghamshire gentleman 
named John Hampden refused to nay 
the twenty shillings demanded of him 
on the ground that Parliament had not 
levied the tax. He was brought to 
trial and the judges, supporters of the 
King, declared that he must pay, for 
no Act of Parliament could take away 
the power of the King or prevent him 
from commanding the person, property 
and money of the people. 

Things were fast coming to a head. 
C harles and his friends became more 
and more lawless. Archbishop Laud 
declared that it was wicked and a sin 
against Hod to resist the King, no 
matter what he did. 

At last, in 1640, Charles was com- 
pelled to summon his last Parliament. 
It was the fifth. There had been four 
others, all of which had resisted the 
King’s interference with the liberties 
of his subjects and breaches of the law 
of England. 

The fifth Parliament was no exccp- 



Kins Charles leaving Westminster Hall after sentence of death had been passed U P?” painting by Sir John Gilbert 

* reproduced here by permission of the Mappin Art Gallery, Sheffield 


drew up a petition to the King, which 
has come to be known as the Petition 
of Right. There were many points in 
it, but the chief were these : that no 
man should be compelled to pay money 
to the King without the consent of 
Parliament, and that no man should be 
damaged or punished for refusing to 
pay 1 that no man should be im- 
prisoned without cause shown ; and 


House of Commons, named Sir Thomas 
Wentworth, whom Charles made Earl 
of Strafford. It seemed as though 
Charles and his friends did everything 
they possibly could to make enemies of 
the people. The Roman Catholics and 
Puritans alike were persecuted. Taxes 
were levied in such a way as to set 
aside Magna Carta altogether, and 
Charles demanded what was called Ship 
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tion. Its first act was to impeach the 
Earl of Stratford and Archbishop 
Laud, but it soon changed the im- 
peachment of Strafford for another 
plan known as a Bill of Attainder. In 
this scheme no trial was necessary. A 
Bill was brought into one of the 
House s of Parliament, passed through 
both Houses, and then when the King 
gave his consent became an Act of 
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Parliament, and it had to bo obeyed 
as part of the law of the land. The 
Hill of Attainder declared Strafford 
guilty of certain crimes, the punish- 
ment of which was death. The Bill 
quickly passed both Houses ol Parlia- 
ment, but Stratford could not die 


friend, John Hampden, “ that men of 
religion are wanted to withstand these 
gentlemen of honour/ 1 and he began 
training a body of men who should 
fight for liberty and faith. These men 
became the finest soldiers in Europe, 
and were known as Cromwell’s fron- 


The charge began as follows : 
" Charles Stuart, King of England, the 
Commons of England being deeply 
sensible of the calamities that have 
been brought upon this nation, which 
arc fixed upon you as the principal 
author of them, have resolved to make 


unless the King gave his consent. 

Who would have dreamed that 
Charles, having used Stratford as an 
instrument lor so many years, and 
having been most loyally and faithfully 
served by that nobleman, would ever 
have agreed to his death for doing the 
King such faithtul service t Yet this 
King, to his everlasting shame, gave 
his consent and signed his name to the 
Bill. Stratford died on tin* scaffold, 
his head being cut off by Uie " bright 
execution ax ” which later on was to 
cut off his treacherous master’s head 

Charles now went 
from bad to worse, lie 
went to the House ol 
Commons with a guard 
of soldiers to arrest 
five Members, but they 
had escaped. The King 
tried to coerce the 
Commons, and the 
Commons were more 
than ever determined 
to resist the King’s i 
attacks on 1 heir rights. 

It was clear that 
there could be no 
settlement ol the dis- 
pute except by force 
of arms. And so the 
King, declaring that 
his subjects wen* in 
rebellion, gathered an 
army and raised his 
standard at Notting- 
ham on August 22iul, 

1642. This was the 
beginning ol the great 
Civil War. Charles the First 

Those who fought 011 


sides. It was they who won battle 
alter battle and finally secured victory 
for the Parliament. 

Alter one victory Cromwell wrote to 
a friend : “ God hath given the victory 
to our handful ; let us endeavour to 
keep it. 1 had rather have a plain 
russet -coated captain that knows what 
he fights for and loves what he knows, 
than that which you call a gentleman 
and is nothing else. I honour a 
gentleman that is so indeed/* 

After being defeated everywhere and 
losing Oxford, his headquarters, Charles 



and Bishop Juxon on the morning of the King’s execution. 
From the painting by S. Blackburn 


inquisition for blood ; and according 
to that debt and due they owe to 
justice, to God, the kingdom and them- 
selves, they have resolved to bring you 
to trial and judgment ; and for that pur- 
pose have constituted thts High Court of 
Justice before which you are brought/’ 
The charge then went on to state 
that Charles, out of wicked design to 
uphold unlimited and tyrannical power 
and to overthrow the rights and 
liberties of his people, had treacherously 
and wickedly levied war against the 
Parliament and the people. The charge 
concluded by declaring 
that the C o in m o 11 ■ 
wealth had " for the 
said treasons and 
crimes irrq inched the 
said Charles Stuart as 
a tyrant, traitor, mur- 
derer and a public and 
implacable enemy to 
the Commonwealth of 
England, and prayed 
that he might be put 
to answer the premises 
and that such proceed- 
ings should be had as 
were agreeable to 
justice.” 

The King sat 
apparently unmoved 
till lie was described 
as “ a tyrant, traitoi, 
murderer,” and so on, 
and then he laughed. 

Charles bore himself 
with courage and 
dignity, and he at once 
ing’g execution. disputed the legality 
of the Court. ” It is 


the King’s side were 
called Cavaliers, while those on the 
side of the Parliament were known as 
Roundheads, because so many of them 
were Puritans, and instead of wearing 
long hair like the Cavaliers, had their 
heads cropped short. 

The King himself commanded the 
Royalist army, and the Earl of Essex 
that of the Parliament. At first the 
King’s troops gained the advantage. 
The Cavaliers were fighting for honour, 
which is a far more inspiring thing to 
fight for than mere pay. Many of the 
Parliament ary soldiers at first were 
merely fighting because they were paid 
to do so. Further, the King’s warriors 
were men who from boyhood had been 
trained to the use of arms, whereas 
the supporters of the Parliament were 
mostly farmers, merchants, lawyers, 
shopkeepers and labourers who had had 
no experience or practice in fighting. 

There was in the Parliamentary 
army, however, an officer named 
Oliver Cromwell, who realised that 
something more than paid soldiers 
were necessary if victory was to be 
won. “ It is plain,” he said to his 


realised that his only chance of defeat- 
ing the Parliament party was to sow 
dissension in its ranks. He made peace 
offers separately to the Parliament 
and to the Roundhead army, but 
neither side trusted him, and in despair 
he fled and gave himself up to a Scottish 
army which was lying at Newark in 
Nottinghamshire. He tried to get this 
army to desert the Parliament, but 
failed, and eventually the Scottish army 
sold their prisoner to the English for 
£400,000. It was a mean thing to do, 
for Charles was a countryman of theirs. 

Differences now arose among the 
Roundheads, and the Parliament and 
its army fell out. Charles was held by 
the army, but still faithless, he tried 
to treat secretly with all parties, the 
Scots, the Irish and the Presbyterians 
Cromwell, who was now all-powerful, 
learned of this, and determined that 
he should be brought to trial. 

Charles escaped, but was soon re- 
captured, and on January 20th, 164Q, 
he was brought to trial for high treason 
before a High Court of Justice sitting 
at Westminster. 


not,” lie said, " my 
case alone, it is the freedom and liberty 
of the people of England ; for if power 
without law may make laws 1 do not 
know what subject can be sure of his 
life or anything that he calls his own.” 

These were admirable sentiments, 
but Charles should have thought of 
them during the previous twenty years, 
instead of repeatedly _&nd constantly 
breaking the law, and thereby setting 
a precedent for his judges. 

There was a long wrangle as to the 
right of the Court to judge the King, 
and the proceedings were adjourned. 
As the King left the Court in charge of 
his guards there were cries of ” God 
save the King 1 ” His dignified bearing 
had drawn forth the admiration of 
many beholders. 

When the Court met again it declared 
itself competent to try the King, but 
Charles said he would answer the 
charges as soon as he knew by what 
authority the Court acted. Again a 
long argument followed, and once more 
the Court adjourned. 

After other meetings it was decided 
to take evidence against the King, and 
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a number of witnesses told how he had 
raised his standard and gathered an 
army Finally, on January 27th, the 
Court met and Charles was declared 
guilty of the crimes laid against him 
and the sentence was given ” For all 
which treasons and crimes this Court 
doth adjudge that he, the said Charles 
Stuart, as a tyrant, traitor, murderer 
and public enemy to the good people of 
this nation, shall be put to death by 
severing his head from his body ” 
During the reading of the sentence 
the King smiled, anil thin asked per- 
mission to speak, hut the Couit refused 
this, at which the King icplied “ I 
am not suffered to speak Expect what 
justice the people will have * ” 

Th* trial was not such as 

would be regai ileil as a fair — — 

trial to-day but neither 
was any Inal in those day*' j 
Judges wcic almost always 
partial and if it w as desm d 
to find a man guilty the 
evidence was always sifted 
so as to bung about the 
disind rtsult 

Charles was no more a 
mart vi than anv other j 
pusoniT of his time It 
w is sunph a tasc of a law- 
bnakti bung condemned 
1>V 1 a \v bre ik< is 1 wo 

w longs ot (outs never 
in ikt a light but Charles 
himself, it nuist always be 
rum mbi led, had set the 
iashion m law hi caking 
Th» nun who tiled him 
wen onginalls loyal and 
law abiding uti/cns till 
guided 111I0 rebellion b> 
the injustice e>i the King 
On tin evening ot tlu 
elay on which he tee eived 
sentence the King sent a 
message to tlu Com 
missioneis asking that lie 
might s< e lus e hilelren and 
that Dr f 11x011, Bishop of ™ ™ " 
London might attend to Kln * Ch * r 
pia> with him The re- 
quests were granted Only 
two of his e hildren were in London, the 
others having escaped 

Charles had a long tender and 
affecting interview with Princess Eliza- 
beth, then about thirteen, anil Henry, 


land He charged her to forgive those 
people who had condemned him, but 
never to trust them, for they had been 
most false to him, and to those that 
gave them power Strang^ words from 
one of Charles's faithlessness ! 

Then, taking the Duke ot Gloucester 
on his knee, the King said to him 
” Sweetheart, now they will cut oft 
thy father’s head Mark child what T 
say they will cut off my head, and 
perhaps make thee a king but 
mark me, you must not be a king 
so long as your brothers Charles and 
James do live,’* at which the child 
said earnestly, ” I will be torn 111 
pieces first ” 


it being for the laws and liberties of the his cloak doublet and waistcovt and 

land He charged her to forgive those said ” When I put out my hands this 

people who had condemned him, but way,” stretching them out * them * 

neve*r to trust them, for they had been He diel not finish the sente ne e but 

most false to him, and to those that appaiently raised lus hanils and eyes 

gave them power Strang^ words from in prayer 

one of Charles's faithlessness ! I he next moment he laid his ntsk 

Then, taking the Duke ot Gloucester upon the block, and when the oxeeu 

on his knee, the King said to him tioner put his hair undei a tap tlu 

" Sweetheart, now they will cut oft King, flunking he was going to stnkt 

thy father’s head Mark child what T said “ Stay for the sign ” After a 

say they will cut off my head, and pause the King stretehed out his 

perhaps make thee a king but nands, anil with one blow the cxecu 

mark me, you must not be a king tionei seveied his head from his body 

so long as your brothers Charles and Holding it up before the people he said 

James do live,” at which the child ” Behold the head of a ti ait or » ” 

said earnestly, ” I will be torn 111 There was a groan from the specta 

pieces first” tors for Charles by his quiet dignity 

had gained mu< h sym- 

— pathy Then solrtit is 1 ame 

and cleared the* street 
Ihe body was put into a 
coffin, and a week later 
w as boi ne to Windsor 
and buued in Henry VIII's 
vault 

It is often suggested that 
( liarles dud foi some high 
principle- the Divine Right 
ot Kings which the poet 
Pope e alls 'the right divine 
ot kings to govern wrong ” 
j But such is not the case* 

( hatles’s quairel with lus 
people was a much moie 
sordid one limn that He 
was quite uady to ac 
knowledge and govern by 
means of Parliament pro 
vided Patliament would 
pay him all the money he 
asktel for Whe n he c ould 
not get money he claimed 
the Divine Right to take 
it fiom his subjects with- 
out Parliament’s consent 
So far as the King was 
concerned the Civil War 
was a fight fox money 
So far as the Parliament 
" """ - ' 7 “7. party was concerned it 

•?«»>» was a fight foi liberty, 

, Whitehall From the painting by G Wappers anrl lt „ wo n thlU 

should remember this 
Then came the parting, when the For the liberty which we enjoy to-day 

King commanded them both to be and the happy Constitution under 

obedient to their mother, and bade which we live with King Loicls 

the Princess Elizabeth to give his and Commons all working harmom 

blessing to the rest of her brothers ously together is largely duo to what 





King Charles on his way to the scaffold outside the Banqueting 
Hall, Whitehall From the painting by G Wappers 


the little Duke of Gloucesst r, who was 
about sc vim He bade the Princess 
Elizabeth tell her mother that his 
thoughts had never strayed from hei, 
and that lus love would bo tht same 
to the last , and begged her to re- 
member to tell her brother James 
whenever she should see him, ” that 
it was his father’s last desire that after 


and sisters 

The execution was fixed for January 
30th, 1640 It was a snowy day, and 
the King, attended by Bishop Juxon, 
went to the place of execution, a 
scaftold erected outside the Banquet- 
ing Hall in Whitehall, now the Royal 
United Service Institution 

” There is but one stage mure,” said 


happened m Charles the First’s day 
The late Lord Morley put the 
matter clearly when he wrote " The 
two most sensible things to be said 
about the trial and execution of 
Charles I have often been said before 
One is that the proceeding was an 
act of war, and was just as de- 
fensible or just as assailable, and 


lus death he should no longer look on 
his brother Charles merely as his 
elder biothei but should be obedient 
to him as his sovereign, and that they 
should both love one another and for- 
give thur father's enemies ” 

4t I will never forget it as long as I 
live,” replied the little princess 

Charles prayed her not to grieve for 
him, for he should die a glorious death. 


Juxon to the King, f which, though 
turbulent and tioubiesome, is yet a 
very short one Consider, it will cariy 
you a great way -even from eiaith to 
heaven ” 

” I go,” replied the King, ” from a 
corruptible crown to an incorruptible 
where no disturbance ean take place ” 

Then the King said to the execu- 
tioner, ” Is my hair w IW ” removed 


on the same grounds, as the war 
itself The othei remark, thought 
tolerably conclusive alike by Milton 
and Voltaire, is that the regicides 
treated Charles precisely as Charles, if 
he had won the game, undoubtedly 
promised himself with law or without 
aw he would treat them From the 
first it had been 'My head or thy 
head,’ anil Chailcs had lost ” 
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HOW SOUNDS ARE MADE VISIBLE TO THE EYE 
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It is possible to make sounds visible to the eye, and the method is shown on this page In the upper port of the picture we see two 
tuning-forks to which have been attached small mirrors One of these forks is placed in a stand horizontally, while the other stands 
vertically A powerful beam of light is made to shine into the mirror of the horizontal tuning-fork, and the vertical fork is so placed 
that the light is reflected into its mirror from the first mirror, and thence passed through a lens so as to shme upon a screen If now 
the horizontal tuning-fork be sounded while the second fork remains at rest, the light on the screen becomes a beautiful luminous streak 
When the vertical tuning-fork is also sounded m unison with the other, the straight line of light on the screen becomes a bnght curve. 
If, now, a piece of wax be fastened to one of the tuning-forks so that there is a slight difference m its vibration, the luminous figure on 
the screen will be changed and pass through many variations When there is a difference of an octave between the tuning-forks the 
curves on the screen become very complex The lower part of this picture shows some of the remarkable variations that are presented 
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marvels of Chemistry & PhysicsIB 


WHY THE BELLOWS MAKE THE FIRE BURN 

A pair of bellows was once a familiar domestic object seen in every home, but nowadays it is not seen so 
often, because in towns at any rate so many houses are heated entirely by gas or electricity. It is, however, 
a very useful device, and in its larger forms in blacksmiths’ shops and foundries is very necessary. On this 
page will be found many interesting facts about the bellows 


E vi kvom knows that if the lire has 
bin nt low and we blow lilt 
tmbors with a pan ot bellows 
the lit e will soon revive and bum 
brightly Wt know also that the blac k 
smith gets his tnc to burn with an 
intense heat Ivy working Jus billows 
Beioie long tin hit is loanng so that 
lu i an use it for lit Atmg his lionwork 
Why is it that the ht Hows make tlu 
fite bunt more tieudy It is luiausi 
t he constant stieam of air supplies 
nion ovvfti n to the fire and it is oxygen 
that aids combustion If the oxygen 
were cut oft altogether the fin would 
die down .mil eventually go out By 
(hissing i constant stieam of oxygen 
through the burning luel the eoinbiis 
tion !■» be lpt d enormously , and so what 
was «i dull tin soon buonus a loanng 
tunicK i 

Billows aie a very old (levin lor 
making a lin burn bnglitlv We find 
pu tui i s of 1 g> pti ms using billows 
on the tombs nl \mientlgvpf and in 
one of tin *■ l ditmg back to i pjo HC 
flu billows arc shown as a pair of 
kithci bags 01 cylindeis attached to 
discs 

1 lit so an altunatily inflated and 
compie ssid men woiking them with 
Llieir fut and hands throwing the 
wc ight on the ditti re nt bagsaltunatelv. 
ami lifting tlu 0111 just ixlia usted by 
nu ans of a 1 01 d V pipe came s tin air 
to thi hu in which a man is holding a 
rod of mital 

flic (nicks anil Homans also used 
bellows, consisting of 
two ho.it ds |ound by .t 
piece of It at her kvon 
in the BibU we find a 
refetoncc to the bellows, 
toi JoiemiaU (Chaptei 
VI, veise 2 <j) speaks of 
the bellows in the 
founds y bung burned 
All nations seem to 
have list el the billows 
l< or centimes they have 
been known in China 
Japan, India Africa 
and Amine a 

No one can say who 
invented this useful 
dev ic 1, but be was icr 
tdinly 1 gicat bim- 
faetoi ol his It Hows, 
and the development 
of the bellows in 
modem days is found 
m the hot and c old air 
blasts of the iron and 
steel found! y 


In then simple st form the billows 
consist of two Hat boards gme tally 
tnangulai 111 shape , t«uh with <1 pro 
peting handle Between the boaids 
aie two or more hoops bent to the 
sliapi of the be Hows, anil a piece ot 
leather is nailed to the edges of tlu 
boirds partly infolding the hoops and 
forming an c m losed chamber, wlmh is 
1 nl.it ged 01 e ontiarti d by laising tlu 
uppi r board while the low< 1 0111 

temains stationary 

llu le is a \alve in one of the boaids 
consisting of a hole with a leather Hap 
When the bellows are opened the pi os- 
sure of the an outside pushes down the 
\alvo and entiis the chambet Then 



i 

When the domestic bellows are opened 
air enters from outside to fill the space 
caused by the separating of the two boards 
When the boards are closed the pressure 
of the air inside closes the valve by pressing 
up the leather flap, and the air is thus 
forced to go out through the nozzle 



The blacksmith’s bellows are like the domestic variety, only there is a third 
board dividing the bellows into two chambers When the handle 19 raised the 
lower board is depressed and air enters through a valve. Then when the handle 
is pressed down, as on the right, the lower board is brought up, driving the an 
into the upper chamber and the weight of the upper board causes it to descend, 
driving the air through a pipe to the fire 


whin the boaids me closed togethu by 
me <uis of tin handle ■* tlu* piessim of tlu* 
an inside pushi s up the 1 < athoi flap dnd 
closis the valvi, the an thin esedpes 
thi ougli the nozzle at the nanow end 
The be Hows aie made of a tnaiigular 
diapi beiause tin air as it goes to- 
waids tlu nozzle whin the boaids are 
bung closed is piessed into an evei- 
decrcasing span and thus the fence 
of tlu blast is stri ngthened, for when 
a gmn quantity oi fluid has to pass 
tin ougli a nai tower channel, the force 
is itu rcasi d 

l In billows used by the smith are 
hu lushed with a thud board of the 
same shapt as the othcis This divides 
the lu Hows into two smaller chambeis, 

< onnei ted by a valvi opening upward 
When the handle is depressed the lower 
board is laised and tlu an 111 the lower 
chamber is forced thiough the valve 111 
tht middle board, filling tlu* upper 
iliambu Hu top boaul which is 
weighted (lest 1 rids, foicing tlu an out 
through <1 pipe to the ini on the loige 
health 1 lien when the handle is laised 
igain and tlu lower boaul descends 
air enteis through the valve, filling the 
lowi t iharubii leady foi tlu next blow 
Ot coinsi , flu re aie various loims of 
lorgi billows, sonu moie powciful anil 
on a larger scale than the one shown m 
the jputuic, and sometimes these aie 
fixtil and sometimes portable 

1 hi foim of the domestic bellows used 
to day is by no means a modem one lor 
.in old Homan lamp has come down to 
us inadi 111 tile shape 
of a man with billows, 
and these bellows arc 
1 \actly like the ones 
which are seen to day 
Ot course for laige 
toigis tlu bellows are 
not worked by hand 01 
font, but by a mec bam 
<al devil c .mil in the 
most up to-date shops 
instead of bellows of 
the form shown, tlu fire 
is blown up by an elec 
trii fan, winch is sit m 
opeiation by the 
moving of a switi h It 
is, of louise lar more 
1 o tn pa 1 t than the 
Inflows ou upying less 
mom, and it ha-> the 
additional advantage 
of getting to work in 
stantaneously as soon 
as the blacksmith 
moves the switch 
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EXPERIMENTS IN FORMING CRYSTALS 


M any substances when they tx* 
come solid or when they are 
dejjosited as a solid iiom a 
solution foim as crystals thit is, 
they take' a formation in which they 
ha\e definite shape's, faces and angles 
Different substances m the crystalline 
state have clitic rent geometrical forms 
but the same substance always takes 



Salt crystals produced by evaporating brine 


Some will be large* enough to see with 
Jhc naked < ye 

Another \ery interesting experiment 
is to form crystals on the window- 
pane very much m the* same wav as 
Jack 1 r^)st does when ho trec/es the 
water vapour that we bieathe out 
We get a sinnlai effect by brushing 
over the glass a warm solution of some 
crystalline substance, such as alum or 
] psom salts When the solution cools 
and the water evapoiates crystals form 
on the glass, giving it the frosted 
appearance that is so familial m cold 
weather A little si/e added to the 
liquid will make tiic ciystals adhere 
more firmly to the glass so that they 
will not so easily be rubbed oil 

Somt times a saturated solution can 
be cooled clown completely without 
depositing ciystals Here is an uiter- 
e sting experiment in connection with 
this matte i Make* a solution of 
sulphate' of sodium, commonly known 
as t«lauhci salts, by adding menc and 
moie to boiling water m a clean glass 
tlask until the watci will take up no 


Even a substance like sulphur may 
bo crystallised We place some roll 
brimstone m a vessel and melt it 
with a gentle heat, being very careful 
that it does not catch fuo Now place 
it where it can get cool, and as soon as 
a crust forms on the surface take an 
iron skewer or knitting-needle and poke 
two holes in the crust on opposite sides 



Wire shapes to be coated with crystals 


the same loim and a small 
crystal of it is the s uric shape 
as a laige one I bus common 
salt always eiystallises in the 
form ol a cube 

\\ e i an c ui y out a number ol 
expel irmrits in making civstals 
foi oui si Ives Substances like 
salt and sugar and alum and 
soda and blue stone 01 coppci 
sulphite may all be dissolved 
in watu and then pioduced as 
ekhmte ciystals by hinging in 
the Mil utum a piece ot stung ox 
thread As the wate'i tvapot lies 
the suhstam e is deposited upon 
the string in its own particular 
ioim of e ly stal 

I Vi haps the simplest of all 
crystil experiments is to dis- 
solve* common salt in water and 
them poui some of tins solution 


neai the edge of the pan Next 
tilt the vessel so thit the hejuid 
sulphur unde i the ciusf may 
mti out through one hole ut 
ente ling by the ntlici X soon 
as the sulphur has complete 1\ 
cooled the ei ust can be ie moved 
anel we shall find that the sul 
phur underneath has burned 
tinv needle shape el civstals 
Jhcit ait i\ mnn sv tem^ ot 
civstals distingui died b\ the 
*} way ill which then axes or the 
imaginary lines round which 
they are* built up are ananged 
In the cubie s\stem the it art 
three axes ol tepial length all 
intersecting at right angles 
1 lien there* is the ti'trigonal 
system, also with three axes 
Crystals forming round particles of dust as soon as the intersecting at light angles, but 
flask is unstopped with one longer ot shorter 




Alum crystals on a window pane 


into a plate or saucer, leaving it on a 
hob or some place where the watei can 
be made to evjjxjiate quickly If we 
examine what is U ft through a leading- 
glass or other magnifying lens we shall 
find that the salt is in the lorm of 
small crystals which are cubes in shape 


more in solution Close the mouth of 
the flask with a lump of cotton-wool, 
so that no dust can fall in Be very 
caretul that the flask is not shaken 
in any way Tlie solution will cool right 
down without any crystals forming 

Now remove the cotton-wool stopper, 
and probably as pai tides of dust fall 
into the bottle crystals will form 
round them, the dust acting as a 
nucleus Then crystallisation will go 
on with ama/ing rapidity Anything 
put into tlie bottle, such as a piece of 
wool, oi a stone, or a stick, will start 
crystallisation. 

Crystal baskets and crowns can be 
made by bending wire into the shape 
of these objects, binding them lound 
with cotton, and placing them in a 
saturated solution of alum. If they 
are allowed to stand for some days, 
they will become covered all over 
with crystals, and the crystals will, of 
course, grow larger the longer tlie wire- 
work is allowed to remain immersed 



The formation of sulphur crystals 


than the other two In the rhombic 
system the three axes are all of different 
lengths The hexagonal system has 
four axes, three being of equal length 
In the monoclimc and tnchmc systems 
there are three axes of unequal lengths 
crossing at different angles 




WHAT MAKES THE COLOUR OF THE SEA 

Why does the sea sometimes look blue and sometimes green? Various causes contribute to the colour ot 
sea-water and these are discussed on this page. The effect which the reflection of the sky has upon the 
apparent colour of the water, and which is often noticed by visitors to the seaside, is also described 


H ow varied is the colour of the 
sea ! Generally, we think of 
the sea as green, hut in some 
parts when we look down it is a nch 
blue, and in shallow water with a 
sandy bottom it is sometimes \ellow 
Then, again, in dull, cloudy weather 
it is grey or almost black Why is it 
that the watei shows such varied 
colours ? 

Well there aic many things which 
conti lbutc to the coloui of the sea 
Sonic of the colour is duo to the 
reflection of the sky m the watei, 
md this is pditicularly the east in 
dull wcatlur 1 he 


the sea happens to be the deeper is the 
colour as we look down into its depths 
because then wo aie looking tlnough 
more water Actually, the watei has 
vt ry little coloui , as wc know when wo 
s( c a bath of sea- wale r 

The vciv latest investigations made 
by a Gcmimu chemist, Richard Will 
statter, suggest that tin blut colour 
of the sea is partly due to the presence 
in it of dissolved copper compounds 
Wc all know that copper sulphate 01 
blut vitriol, as it is som< times called, 
is blue and the German scientist 
btheves that ]ust as this substance 


dissolved in water makes the liquid 
blue, so the topper compounds in salt 
water give it its blue colour when 
laige quantities of watei are seen 
togethi i 

Taking it all toiind however, prob 
ably the sea owes more to the rc 
flection of the sky for its coloui 
than to any other cause 

The Gulf Stream off the eastern 
roast of the Tinted States, is of a 
very deep indigo blue coloui clue to 
the fact that llu gicvit cvapoiation 
in the Gulf of Mexico causes the 
water there to be suite i thin m other 
puits ot thr ex c in 1 he 


dark clouds above 
rcfle c tc d in the sta 
imkf it look vcr> grt\ 
and dull 

Hut time an other 
e ause s of colour beside s 
the ic He e turn of the sk> 
Many of tlu variations 
of colour an due to the 
small particles of solid 
matter in the water 
and to line rose opic 
animals and plants 
1 he saltness ot the sea 
too has a great deal to 
do with its colour Jt 
is bluer where the salt 
ness is great, so that 
inland seas, like the 
Mediterranean, which 
are salter than the open 
ocean, are of a richer 
and deeper blue 

Green Seas 

In the Arc tic and 
Antarctic, where, owing 
to the fresh water the 
sea is less salt, the 
colour is far greenci 
The green is partly due 
to the microscopic life 
in the water, and it is 
also due to some extent 
in shallow waters to the 
reflected light of the 
blue sky being mingled 
with the yellowish 
shades of sand and rock 
on the sea bottom 

The salts and min- 
erals m the sea raiely 
amount to more than 
one-fortieth of the total 
weight of the water, 
and therefore, where 
the colour is due to 
these substances, it is 
clear that the deeper 



Some of the exceedingly hny forms of vegetable life found m the sea, which 
help to give the water a green colour. These plants are known as diatoms, 
and this picture, which is reproduced by courtesy of the Carnegie Institution 
of Washington, shows them enormously magnified 


Gulf of Mexico m the 
New World l e a 11 \ 
e oi re spun d s to the 
\T< elite iram an in the 
Old World So blue is 
tlu water of the Gulf 
Stream that it can 
easily be distinguished 
by its colour alone horn 
the other water of the 
ocean amid w h le h it 
flows 

The Blue Red Sea 

l lu Keel Sew is quite 
.t tnisnonu r for, dt spitt 
its name it is a very 
deep blue in its dee. pe st 
parts The re ddish hue 
of the w.iter is only to 
be seen along tlu* shoics 
on eitliei side where the 
coial reefs a little way 
down and the abund 
ance of mictoscopic 
animal life give it its 
reddish tinge Some- 
times a river will e arry 
down a vast amount of 
muddy sediment and 
this will give the sc a for 
hundreds of miles a 
yellowish colour llus 
is the case with the 
great rivers of China, 
and explains the name 
of the sea into which 
they run — the Yellow 
Sea 

Sometimes the colour 
of the sea is streaky, 
blue and green altci- 
nating This is often 
noticeable ui the Green- 
land Seas, and is due 
to an abundance of 
minute animal life 
appearing in long 
strips at intervals 
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WHY DIFFERENT SEAS VARY IN COLOUR 



The saltier the sea, the more blue is its colour That 1$ why the Mediterranean, seen here of! Cannes on the French coast, is much more 
blue than the Atlantic Ocean The Mediterranean, a land-locked sea, is much saltier than open seas because few rivers flow into it 
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HOW THE CLOUDS AFFECT THE SEA’S COLOUR 



The colour of the sea is due not only to the salt and other minerals in it, but also to minute creatures which live in its waters and give 
a deep green tinge to them. If the sea is shallow the colour of the bed also affects the appearance of the water. A great deal of the 
colour of the sea, however, is due to the reflection of the sky, as we may see for ourselves next time we visit the seaside. With a clear 
rich blue sky the sea itself often looks very blue, except where it is shallow and has a sandy bottom. In that case the blue reflection 
of the sky, mingled with the yellow of the sand, gives a green appearance. Clouds greatly affect the appearance of the sea. When 
they are dark, the sea appears almost black, and clouds crossing the sky cause the sea to change in colour almost every minute 
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THE GREAT MYSTERY OF THE HAILSTONES 

Hail is one of the greatest mysteries of the weather, for no scientist can tell us definitely how the hailstones 
are formed. Snow and rain perform useful services for man and beast, but hail does harm wherever it 
falls, beating down crops and often doing great damage to windows, glass-houses and animals. Here are 

many interesting facts about the hail 


I T scorns a strange thing that men ol 
science who can explain to ns 
quite clearly how rain and snow 
are formed do" not know how the 
hailstones come into being. 

They are usually spoken of as frozen 
iaindrops, but tins cannot be a true 
or full explanation, for they are 
generally much larger than any rain- 
drop can ever be. and when they arc 
cut open they frequently show that 
they have been formed in layer* round 
a nucleus, although sometimes they are 
quite different and seem to have rays 
or lines passing from the centre to the 
outside. 

We know that rain is formed when a 
mass of air is cooled below a certain 
temperature and some of its moisture 
is condensed into little drops ol water 
that at first hang m the air as cloud 
and then when they are too heavy to be 
suspended longer, fall as raindrops. 
Snow, too, is known to 
be water vapour that 
condenses directly into 
little* crystals ol ice, 
w i t li o u t having be- 
come* first ot all drops 
ol water. The little 
crystals unite and be- 
come flakes ol snow 


mg more and more coatings of ice, till 
at last it becomes heavy and falls. 

This is quite a reasonable explanation 
ol the formation of ordinary hail- 
stones such as we often sec falling in 
England, but it is not altogether an 
adequate explanation of the huge hail- 
si ones that sometimes lall and do such 
immense damage. The updraughts 
would have to be very powerful indeed 
to carry up ami support stories weighing 
a pound or more. 

We all know the story in the book of 
Exodus of the plague of hail in Egypt 
which lulls us that “there was hail, 
and tire mingled with the hail, very 
grievous, such as there was none like it 
in all the land ol Egypt since it became 
a nalion. And the hail smote through- 
out all the land of Egypt all that was 
in the field, both man and beast ; and 
the hail smote every herb of the field, 
and brake every tree ot the field.” 




' % gk 

|r ' W* 


Pellets of Ice 

But how can the hail 
be formed ? Hailstones 
are really pellets ot ice 
and their history is be- 
lieved to lx* as follows. 

T h e v generally fall 
during a thunderstorm 
and it is thought that 
electricity has some- 
thing to do with their 
building up. They are 
formed in columns of 
rapidly ascending air 
and probably begin as 
raindrops. But owing 
to the upward current they are unable 
to fall, and so are carried up to a 
region where the temperature is below 
freezing point. The raindrops become 
tiny pellets of icc and as the up- 
draught continues several may be 
frozen together. 

Sooner or later the ice-pellets get 
blown into a weaker updraught and 
then they fall back into warmer regions 
below where they gather a fresh coating 
of water, condensed from the vapour. 
But this at once freezes owing to the 
coldness of the kernel of ice round 
which it has gathered. 

Again the hailstone meets an upward 
gust and is earned up once more into 
colder regions, where it probably 
gathers a coating of snow, that is of 
ice crystals frozen directly irom the 
vapour. So the up and down journey 
may be continued, the hailstone gather- 








their fresh hides ; another of the party, 
a few minutes after my arrival, brought 
in seven more. Now I well know that 
one man without dogs could hardly 
have killed seven deer in a week. The 
men believed they had seen about 
fifteen dead ostriches (part of one of 
which we had for dinner) ; and they 
said that several were running about 
evidently blind in one eye. 

” Numbers of smaller birds, as ducks, 
hawks and partridges, were killed. I 
saw one of tne latter with a black mark 
on its back, as if it had been struck 
with a paving-stone. A fence of thistle- 
stalks round the hovel was nearly 
broken down, and my informer, putting 
his head out to see what was the 
matter, received a severe* cut, and now 
wore a bandage.” 

Darwin goes on to tell us of othet 
heavy hailstorms, one farlhei north 
in the Argentine, where vast numbers 
of cattle were killed, 
and one m India in 
1831, when* many birds 
weie killed and cnltle 
injured. The hail- 
stones in the Indian 
stoim weie flat and 
one was ten me lies in 
ciri unitcretKc, while 
another weighed two 
ounces. They ploughed 
up a gravel walk like 
Huisket - balls, a n d 
passed through glass 
windows, making 
round holes, but not 
cracking them. 


Hailstones as large as goose eggs that fell at Bagdad, when the ground 
temperature was 95 degrees in the shade 


Some people think such a story of 
hail killing men and animals to be an 
exaggeration, but there ant other cases 
on record of terrific hailstorms with 
stones so big and heavy that they 
killed man and lieast. 

The great scientist Charles Darwin 
tells of a terrific hailstorm that occurred 
while he w-as in South America during 
his voyage in the Beagle. It was in the 
Pampas of Buenos Ayres, and animals 
as big as deer were killed. 

” We are here,” says Darwin, “ told 
a tact which I would not have credited 
if 1 had not had partly ocular proof ot 
it, namely, that, during the previous 
night, hail as largo as small apples 
and extremely hard had fallen with 
such violence as to kill the greater 
number of the wild animals. 

“ One of the men had already found 
thirteen deer lying dead, and I saw 


Serious Damage 

In November, 1880. 
there was a heavy 
hailstorm at Louth, in 
New South Wales, 
where stones as large 
as cricket balls fell in 
the streets. Nearly 
every window in the town was broken ; 
and the new galvanised iron roof of a 
hall and the iron roofs of-other buildings 
were perforated all over. Many dogs 
and other animals in the streets were 
killed and gardens were stripped of 
every vestige of fruit, flower and leaf. 
A man attempting to cross the street 
at the height of the storm was knocked 
down by the hailstones. 

In 1888 a still more disastrous hail- 
storm occured in Delhi and Moradabad 
in North -"West India. Hailstones both 
oval and flat in form were picked up, 
and it is said that some weighed as 
much as two pounds. Probably these 
were accumulations of hailstones that 
had become frozen together after 
falling. But that the stones must have 
been of huge size was proved by the 
fact that at least 150 people were killed 
in the storm. ' 
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WONDERS OF LAND AND WATER 


In 1788 a terrific hailstorm swept 
oyer a large part of France and Bel- 
gium and earned its ruin into Germany. 
It seems to have travelled in two 
parallel strips, varying in width from 
seven to twelve miles, and separated by 
a belt of fifteen miles, where it merely 
rained. 

The storm moved at the rate of 
nearly forty miles an hour, and the hail 
never fell for more than about seven 
or eight minutes in any one place. 
Some of the hailstones were circular 
and others angular, and the heaviest 


weighed half a pound. In France alone 
over a thousand parishes were devas- 
tated, and the damage done by the 
hail was officially estimated at a 
million pounds. 

Another hailstorm in Wiirtemberg in 
1873 extended its ravages over nearly 
190,000 acres and caused a loss of 
nearly a million pounds. In 1932 a hail- 
storm in the Lea Valley of Essex did 
enormous damage by smashing thou- 
sands of panes of glass in the green- 
houses that abound in this district. In 
another storm at Richmond in York- 


shire, in 1920, hailstones from six to 
seven inches in diameter were picked 
up from the ground. 

Rain and snow are in most cases 
useful, but hail is at all times and in all 
circumstances a baneful and unwel- 
come visitor. It has been said that no 
good office can be pleaded in favour of 
it and that is true, for it renders no 
useful service and does much damage. 
At the same time it is one of the 
greatest enigmas among physical phe- 
nomena. No meteorologist can explain 
the formation of hail satisfactorily. 


THE DRIFTING OF THE EARTH’S CONTINENTS 


A ny thoughtful person who has care- 
fully examined a map of the 
world must have noticed how 
curiously the bulge on the north-west 
part of Africa seems to fit 
the space between North 
and South America now 
occupied by the Gulf of 
Mexico and the Caribbean 
Sea. Further, the part of 
the east coast of Brazil 
which juts out into the 
Atlantic seems to fit the 
Gulf of Guinea on the west 
coast of Africa. Then 
Greenland seems to have 
been cut out to the right 
shape to tit between North 
America and the west of 
Europe. 

These facts have led 
some geologists, including 
the late Professor Alfred 
Wegener, to suppose that 
the continents of t.1 ic 
Ear til were once all joined 
together, and that in 
course of time they have 
drifted apart. With 
America brought close to 
Europe and Africa and 
Greenland, these conti- 
nents would lit very well 
together like a jigsaw 
puzzle and form one 
united mass of land. Then 
one can imagine Australia 
being fitted round India, 
with the southern part of 
India filling up the Gulf 
of Carpentaria. 

It is a very interesting 
theory, and those geolo- 
gists who think that it is 
a correct explanation of 
the shapes of the conti- 
nents believe that the 
Earth's crust is not rigid, 
but that the part of its 
surface which we know as 
the land drifts or slides 
over the more rigid mate- 
rial below. 

Such a theory would 
explain many things — as, 
for example, the fact that 
Southern India was once 
covered with a heavy 
shroud of ice, as Antarc- 


tica is to-day. This would be about 
the time that the coalfields of North 
America, Great Britain, Europe and 
China were being completed. 


Ice sheets must have buried parts 
of South America, South Africa and 
Australia at the same period, and all 
this seemed very perplexing and diffi- 
cult to explain until Pro- 
fessor Wegener suggested 
that these various lands 
now scattered in the 
oceans were then joined 
together into one huge 
continent. India would 
then have been far to the 
south of where it now is, 
and the coast of Natal 
would have been near the 
South Pole, while the 
region which is now the 
North Pole must then 
have been in the Pacific. 

Many geologists think 
that the shrinking of the 
Earth through cooling has 
been quite incapable of 
causing this separation of 
the continents. 

The two upper maps 
given on this page show 
the land part of the 
Earth's surface as it is 
believed to have appeared 
in past ages. The lower 
map shows it as it is now. 

It seems a startling 
theory to think of the 
huge continents sliding or 
drifting over their founda- 
tions ; but distinguished 
geologists say there is 
nothing at all impossible 
in the theory from a 
mechanical point of view, 
and the fossilised remains 
of creatures which have 
been dug up in the various 
continents certainly 
suggest that in past ages 
there were land connec- 
tions between them. 

It is rather interesting 
and curious to note that 
while Professor Wegener 
only announced his theory 
about 1915. the idea was 
not new or original, for 
somewhere about 1870 a 
book of popular science 
published for boys and 
girls declared this very 
theory of continental drift. 



The land surface of the Earth as it nossibly appeared 200,000,000 years 
ago. We can see that the continents were totally different from now 



The land surface of the Earth as it is thought to have appeared about 
3,000,000 years ago 



The land surface of the Earth as it is to-day. In all these pictures the 
black portion represents the land and the medium shade the shallow seas, 
while the lighter part is the deep ocean 
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THE STORY OF THE ISLE OF WIGHT FOR 10,000 YEARS 



The story of every country s coastline is one of alternate sinking and rising and of erosion and building up On many parts of the 
East Coast of England the sea has for centuries been eating into the land, and recent falls of cliff at Cromer show that this is still going 
on In other parts, shingle and sand are being added to the coast The story of the western part of the Isle of Wight illustrates what 
is going on in so many parts Here we see the region of the Needles as it must have appeared, say, five thousand years ago 



In this picture we see the western extremity of the Isle of Wight as it appears to-day The sea, during the past few thousand years 
has been eating away at the cliff, breaking it up and carrying the eroded matter along the coast The Needles jutting up out of the water 
are, of course the remnants of what was once the extremity of the promontory No rock can resist the wearing action of the waves 



The work of erosion is still going on, and m five thousand years’ time more and more of the cliff will have been eaten away The 
Needles will have disappeared, and the coastline will have become more or less straight, for the debris of the eroded rocks is deposited 
along the shore so that it fills up the bays Just as wind and rain and river tend to level the surface of the land, so the sea tends to 
straighten the coastline The dotted lines m this picture show the formation of the coast as it exists to-day 
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Marvels of Chemistry & physics 


THE SHADOW AND THE SUBSTANCE 

Making shadows on the wall or on a screen used to be a more frequent entertainment for boys and girls than 
it is to-day. The old galanty show was something like a Punch and Judy show, and the shadows of the figures 
were cast from inside upon the screen, which was watched by the spectators from outside. Shadows, 
however, aie more than mere amusements, and here we read something about the science of shadows 


W r dll know that any solid sub- 
stance if it lias a light be hind 
it t asts a shadow '1 o test 
the matter wt ha\e onlj to hold up 
our hand IntwctMi the lamp ot elatin' 
light and the wall and we shall find 
that a. sh idnw leprt renting 0111 hand 
will be cast upon the wall 

A good deal of use has been tnadt of 
this s< icntific pi me i pie toi the purpose 
of enti itaimnent Shadows on tin 
wall if cleverly (as! by ditten nt 
ai range uu ills ot tin two hands tan 
give inuih amusement, and sonic 
i samples ol how animals and people 
tan be icprisented in shadow tonn 
will be tound cm page 755 

Light, as we have* ahtady lead 
on page 221 tiavtls in stiaight lints 
and the clark sh ldoxv tast by any 
opaque body that is plactd m the 
line ol light e «lii<' to the hut that 
tin light is mleitt jilt d 

It a shed ol class 1 he Id up between 
the light and the wall Hit light 
passes through the glass Jkuhes 
which halt the pio|Xit\ of allowing 
waves ol light to pass thiough them 
ate t. tiled transparent bodies The 
wend tiauspare nt '* is lioin the 


Latin and means appealing aeioss 
or beyond ” 

Hut hglit waves cannot pass thiough 
most sohd bodies, which either absoib 
01 idled bitk some or all of the 
light 1 hat is why we tall them 

1 ejp upic,’* whit h is liom a I at in woid 
meaning shulcel" 

It must bt icMiiernbered that the 
sliaele' east by an opiepie* bod\ is not 
time l> the dark outline wine h appeMfs 
upon an illuimnaled surface as when 
we make shallow figures on the wall 
We have alieady set non page 227 that 
a shadow is something more than this 
When +110 Moon ge*ts between the Sun 
and our I .11 th it tasts a shadow which 
is 111 the lorm ot a com and readies 
from the Moon to tilt Laith’s suilate 
so that it is a tone* whose* chan etc 1 is 

2 Hi) miles— the diameter e*l the 

Moon itself and whose length, 4 the 
ape \ of the com , is some turns as great 
as 2 000 milt s 

Wt have seen also, on pages 227 
and 228 that wh» v the souiee of 
light is more than mere point there 
is a steond tone et shadow, less tlaik 
than the other, which is tailed the 
penumbra '1 In-, is due to the fat t 


that wink* some parts oft the soutce of 
light are shut off b\ the datk object 
light ta\s from othe*i pails of the 
source* of light are not obstructed and 
so the pen umhi a or almost shadow ’ 
is partly shade and paitly illumination 
It is less bright than the illuminated 
area, and less claik than completely 
shaded paits 

W hen we make shadows on the wall 
in oidinaiy daylight we shall see that 
then is .1 peniunbia lourid the dark 
shadow because the source oft light is 
so huge* it is the whole skv, or the 
whole of that pari of the* sky which 
can be seen fiom the w inclow 

When however, the Sun is sinning 
brightly or we art using as the light an 
clot Inc 01 gas lamp, or a candle flame 
thin the sotuco ol light is much 
smalhi, and so the shadow is daikei 
and the ntaiei we get to the wall with 
oui hands, the 1 learn and better 
defined will (lie shadow be Ihis is 
be cause the tlosir oui hands are to 
the wall, the less opportunity is there 
for dill used light to get luund our 
hands and interfere with the shadow 

Hut now we come to the question 
I>oes a shadow represent the substane e 



Plato, the great Greek philosopher, imagined men sitting shackled in a cave with their backs to the entrance and unable to turn their 
heads. He supposed a bright fire to be burning at the entrance and men with models of animals and people passing along by a wall, so 
that the shadows of the models were thrown on the side of the cave which the prisoners were facing The only knowledge of things which 
these people could have would be from the passing shadows The shadows, he says, would appear to them as substance, or reality 
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MARVELS OF CHEMISTRY AND PHYSICS 


or object which casts it ? Can we judge 
of the shape or nature of an object 
by the shadow which it casts ? 

That a shadow might be very mis- 
leading has been recognised from 
very ancient times. We read in the 
Bible (Judges, Chapter IX, verse 3b) 
how, when a man saw an army march- 
ing upon the city where he was, 
another man told him : “ Thou seest 
the shadow of the mountains as it 
they were men,” which shows that it 
was quite recognised in those (lavs that 
shadows might be deceiving. At the 
same time, we also find in the Bible 
that shadows can give a very good idea 
of the objects that cast them. The Law, 
for instance, is spoken of as “ having 
a shadow of good things to come.” 

We read on page 358 that one of the 
reasons we know the Karth on which 
we live is round is that it always 
casts a round shadow 011 the Moon 
when it gets between the Sun and 
the Moon ; that is, during an eclipse 


spectators on the other side of a semi- 
transparent screen. The illusion is all 
the greater when the hands that cast 
the shadows are not seen. 

A great deal of fun may be obtained 
by making with the hands the shadows 
shown on the opposite page, but it 
adds to the interest when we know 
something about the science of shadows. 

More than 22 centuries ago there 
lived in Greece a very wise man 
named Plato, and he had something 
exceedingly interesting to say about 
shadows. In a book which he wrote, 
called ” The Republic,” which is one 
of the greatest books in the world, 
he asks us to picture a curious scene. 

The Prisoners In the Cave 

** Imagine,” he says, "a number of men 
living in an underground cave, with an 
entrance open to the light extending 
along the entire length ot the ca\crn.” 
Plato wants us to think of these men 
as having been confined from their 


hold the shadows of those manufac- 
tured articles to be the only realities. 

” Now,” continues Plato, “consider 
what would happen if one of them is 
released and compelled suddenly to 
stand up and turn nis neck round* and 
walk with open eyes towards the light. 

” Let us suppose that he goes through 
all these actions with pain, and that 
the dazzling splendour renders him in- 
capable of discerning those objects of 
which he used formerly to see the 
shadows. What answer should you 
expect him to make if someone were to 
tell him that in those days he w«is 
watching foolish phantoms, but that 
now he is somewhat nearer to reality, 
and is turned towards tilings more real, 
and sees more correctly ? Should you 
not expect him to be puzzled and 
regard his old visions as truer than the 
objects now forced upon his notice ? ” 

Plato then goes cm to explain that if 
the man were taken into the sunlight 
he would first of all be most succosstul 



Here are ten objects of different shapes, all of which in a certain position would cast a circular shadow. This shows how mistaken 
we should be if we judged of the substance by the shadow. These objects, with the exception of the ball, would in different positions 

cast a very great variety of shadows 


No matter what position the Earth 
may be in — and through the centuries 
it lias been in very many positions — it 
always casts the circular shadow. 

But objects of many other shapes 
can also in certain circumstances cast 
a circular shadow. For instance, on 
this page we find ton different objects, 
all 01 which in a certain position would 
cast a circular shadow, and yet they arc 
extraordinarily varied in shape. Now 
except m the case of the round ball the 
shadow would give no real idea of the 
shape of the object that casts it It is, 
therefore, both correct and incorrect 
to say that a shadow represents the 
substance. It is true that for a shadow 
to have a certain shape the object that 
costs it must in that position have the 
shape indicated. But it may, from the 
position of the object, be a very mis- 
leading shadow. 

What child, for instance, who had 
never before in his lilc seen shadows 
on the wall, could possibly know, it he 
saw the shadow's on page 735, the 
kind of objects which were casting 
them ? He would never dream that 
they were made by the human hands. 
That is why, at a shadow exhibition, 
the shadows are often witnessed by 


childhood with their legs and necks so 
shackled that they are obliged to sitquite 
still and look straight in front of them, 
because their chains make it impossible 
for them to turn their heads round. 

He next asks us to imagine a bright 
fire burning some way off above and 
beyond them, and an elevated roadway 
passing between the fire and the prisoners, 
with a low wall built along its course. 

Thinking Shadows are Realities 

Plato then describes a number of 
persons walking behind this wall and 
carrying with them statues of men and 
animals made of wood and stone, and 
all kinds of materials, together with 
various other articles. These objects 
pass just above the height of the wall, 
and the light of the lire throws their 
shapes upon the illuminated wall in 
front of the shackled prisoners. 

” 1 -et me ask you,” says Plato, 
“ whether persons so confined could 
have seen anything -of themselves or 
of each other beyond the shadows 
thrown by the fire upon the part of 
the cavern facing them.” His point 
is that all their knowledge ot things 
would be obtained from the passing 
shadows. Sucli persons, he says, would 


111 distinguishing shadows, then he 
would discern the reflection of men and 
things in water, and only afterwards 
the realities themselves. 

If the man had to return to his old 
place in the cave, continues the writer, 
and were then to describe the realities 
which he had seen, he would only be a 
laughing-stock to the other prisoners, 
who would declare that his eyesight 
was wrong, and that it was they who 
were seeing the realities in the shadows. 

The great Greek philosopher, of 
course, uses this as an illustration of 
man’s gradual groping after and dis- 
covery of realities. But it is interesting 
to know that so much can be learnt 
from thinking about shadows. 

Of course, shadows are not altogether 
illusory or false. They sometimes 
serve a useful purpose, as Shakespeare 
suggests when he tells us'that Thisbe did 
Fearfully o’erstrip the dew, 
And saw the lion’s shadow ere himself. 
And ran dismayed away. 

It would be a strange world without 
shadows, and the disadvantage of 
having no shadow has been set forth 
with a good deal of imagination in a 
famous book with the title ” The Man 
Without a Shadow.” 
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THE STRANGE SHADOWS ON THE WALL 



It is always interesting to make shadows on the wall y and the pictures on this page show how a great variety of shadows representing 
animals and people can be made by putting our hands and fingers in certain positions It takes a little skill to make really good shadows 
in this way, but all who have patience to practise will be able to make shadows as distinct and clear as those shown here 
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HOW TRAWLERS FISH WITH ECHO-SOUNDERS 



Once upon a time trawlers had to keep casting their nets until they found a shoal of fish With the echo-sounder a trawler finds the 
shoal and then casts its nets* In the bottom of the ship’s hull an electric device automatically transmits sound impulses which are 
reflected bade from the sea bed or from any obstacle between the sea bed and the hull of the ship The reflected sound is picked up 
by a receiver on the dhip and converted into an electric current to move a pen which draws on a strip of paper the outline of the object 
from which the sound has been reflected The sound impulses are transmitted at intervals, so that the echo from one sound has time 
to be echoed back before the next sound impulse is transmitted As the rate at which an echo travels through water is known, an 
electrical device on the receiver calculates the depth of the echoed object In the top picture a shoal of fish has come within range of 
sound impulses from the trawler In the centre picture the trawler skipper is watching the echoed image of the shoal The bottom 
drawing shows how different fish echo different images, depending upon how closely they are swimming and the depth of the shoal. 
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